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Contributors and Contributions 


J. F. Johnson on Large Steam Turbines 


This illuminating review of the characteristics and 


features of design, construction and operation of 


large steam-turbine units was presented at a meet- 
ing of the Philadelphia Section of the Society. 
The paper is one of the much-appreciated contribu- 
tions on the subject of the steam turbine because 
for one thing it goes frankly into the difficulties 
which have been experienced in the operation of 
these large units. From the discussion, one learns 
that the difficulties are not insurmountable and 
that they are not such as to stand in the way of the 
continued use and successful operation for units 
such as are now used of 30,000 kw. and upward. 
Mr. Johnson is connected with the Westinghouse 
Machine Company. 


Victor J. Azbe on Refrigeration 


This contribution is an abstract of the paper pre- 
sented by Mr. Azbe at the last Annual Meeting at 
the Joint Session on Refrigeration held by The 
American Society of Mechanical Engineers and the 
American Society of Refrigerating Engineers. Mr. 
Azbe, besides acting as mechanical engineer for one 
of the large interests in this country employing 
refrigerating machinery, has traveled extensively 
throughout the country inspecting power plants 
and refrigerating plants. Few have had so favor- 
able an opportunity to observe operating conditions 
and to report upon them. The paper deals with the 
conditions prevailing in the majority of ice plants 
operating under commercial conditions and makes 
suggestions in regard to increasing the efficiency 
of their operation. 


C. T. Hutchinson on Economical Section of 
Water Conduit 


This paper by Mr. Hutchinson, consulting engineer 
of New York, deals mathematically with the power- 
plant problem of determining the economical sec- 
tion of the conduit for supplying water to a power 
plant. This is the first of the papers to be pre- 
sented at the next Spring Meeting of the Society 
to be printed in MECHANICAL ENGINEERING. 


Engineering Achievements of Army and Navy 


At the last Annual Meeting lectures were given 


which were later reported in MecHanicaL EN-| 


GINEERING upon some of the remarkable engineer- 
ing accomplishments of the Navy during the war 


and upon some features of the work of the Ord- 
nance Department of the Army. A short time ago, 
there was held in Washington, D. C., an exhibit for 
the benefit of the technical press to illustrate 
certain of the engineering achievements of the 
Army. It was the pleasure of one of the editors 
of MECHANICAL ENGINEERING to attend the ex- 
hibit, and the few brief notes published in this num- 
ber outline some of the things which were exhibited. 
A second article, by Ensign C. L. McCrea, U. S. 
N. R. F., tells of the mounting of 7-in. navy guns 
on caterpillar tractors, an entirely new mount for 
guns of this size. It was early determined that for 
submarine protection 5-in. guns mounted on battle- 
ships and cruisers would be more effective than 
7-in. guns, which therefore released a considerable 
number of the latter, and effective use was to have 
been made of them for the campaign which it was 
supposed would occur this spring, by mounting 


them for land transportation, as described in this 


article. 


Diesel Engines for Merchant Ships 


In the last number of MecHANICAL ENGINEERING 
were contributions from the San Francisco Section 
of the Society discussing the features of the fuel 
problem which proved most vital in the campaign 
for fuel conservation on the Pacific Coast. The 
San Francisco Section has done another service 
by holding a meeting for reviewing the recent 
developments in the use of Diesel engines on 
merchant ships on the Pacific Coast, as will be seen 
from the two brief papers on the subject published 
in this number. 


Properties and Preparation of Glue 


Reference has already been made in these columns 
to the valuable data given in the Bulletins of the 
Experimental Department, Airplane Engineering 
Division, U. S. A., which until after the armistice 
was signed were treated as confidential. Much of 
this matter has now been released, and we have 
published in this month’s issue data taken from the 
Bulletin upon the subject of glue and its use—a 
subject upon which but little has heretofore been 
generally available. 


Lubrication of Air Compressors 


This article summarizes a report preparei by the 
secretary of the Compressed Air Society and issued 
by the Technical Committee of that society. 
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THE LARGE STEAM TURBINE 


Development of Large Units to Meet Modern Power Requirements—Records of Performance— 
Notes on Design and Construction 


By J. F. JOHNSON,’ PITTSBURGH, PA. 


f HE remarkable growth of the electric-power industry dur- 
ing recent years has been paralleled by an equally remark- 
able development of steam-turbine-driven generating units. 

So rapid has been this development that frequently before the 

first machine of a new design was completed another of materially 

greater capacity and higher efficiency was being designed. 

While machines of 15,000 kw. capacity were put into opera- 
tion as early as 1908, their use did not become general until 1913; 
and yet today nearly every one of what may be ealled our large 
generating stations has at least one unit of 30,000 kw. capacity 
or larger. | 

Has this growth been natural and healthy, or has it been forced? 
Will the tendency be toward larger units or will a reversion to 
smaller sizes occur? If such reversion occurs, will it be the result 
of faulty engineering, born of overconfidence on the part of the 
builders or users of the apparatus, or because units of 30,000 kw. 
and larger are too large for the present and immediate future 
requirements of our large power-generating stations? 

In our chief industrial centers, the electric-power industry has 
attained its broadest development. Here the appeal of “ Do It 
Electrically ” has gained a universal response. As a result power 
consumption per unit of area has reached high values and this 
has encouraged the formation of large public-service companies, 
both by means of development, and by means of consolidation 
of smaller ones. Moreover, a careful analysis of the present ap- 
plications of electric power will not disclose a likelihood of se- 
rious decrease in any of them. On the other hand, there 
are many applications in which marked future growth seems 
certain. Important among these are the separation and purifica- 
tion of metals, the use of the electric furnace in metallurgy, and 
the electrification of our present steam railroads. There can be 
no doubt that the electric power industry is today only in the 
midst of a rapid and healthy growth. 

In designing machines of large capacity, the selection of the 
number and sizes of units in a station of given capacity is most 
important since this selection materially affects the total cost of 
power generated. If the sizes of units be too small, the cost per 
kilowatt of the completed station will be greater, the maintenance 
and operating expenses higher, the efficiency lower, and the re- 
liability at least no greater than if the proper sizes are used. On 
the other hand, if the units be too large, the cost per kilowatt 
installed may be too great because of the greater reserve capacity 
required, and the efficiency may even be lower by reason of the 
units operating at loads too far below their points of best ef- 
ficiency. 

Take for example a district with a maximum peak requirement 
of 600,000 kw. To insure proper reliability it is decided to 
generate in three stations of approximately equal sizes. Assume 
that these stations will normally always operate in parallel and 
that there will be one spare unit for each five in service during the 
peak. If 20,000-kw. units were used, there would be 30 operating 
and six spares, a total of 36 units, 12 in each station. If 30,000- 
kw. units were used, there would be 20 operating and four spares, 
a total of 24 units, eight in each station. If 40,000-kw. units were 
used, there would-be 15 operating and three spares, a total of 18 
units, six in each station. If 60,000-kw. units were used, there 


would be ten operating and two spares, a total of 12, four in each 
station. . 





Engr. Turbine Dept., Westinghouse Elec. & Mfg. Co., Mch. Works. 
Mem.Am.Soc.M.E. 


Abstract of paper presented at a meeting of the Philadelphia Section 
of THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, November 26, 
1918. 
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If, in order to remove from this consideration of ideal size of 
units conditions imposed by the design of the apparatus, it is 
assumed that, irrespective of the size, the reliability, efficiency, and 
purchase price per kilowatt will be the same, then the best results 
are to be expected with either the 40,000- or 60,000-kw. sizes, be- 
cause the installation and operating costs would be less per kw.; 
the efficiency higher because of the higher efficiency of the larger 
units; and the reliability greater because of the smaller number 
of operations of starting and stopping and cutting in and out of 
service of units necessary. 

In so far as conditions affected by the design of units are con- 
cerned, it is quite generally appreciated that in sizes up to at 
least 30,000 kw. capacity higher efficiency at the same cost per 
kilowatt is obtainable purely by reason of the larger size, and a 
still higher efficiency for a slight increase in cost per kilowatt; 
and it has been quite conclusively demonstrated that as high a 
degree of reliability is obtainable in these larger units as in the 
smaller ones. Fig. 1 shows the approximate relative steam- 
consumption rate of units varying from 5,000 kw. to 40,000 kw., 
but all designed for the same cost per kilowatt. 

Appreciating the need of generating units of large capacities 
in the future growth of the electric power industry, the engineer- 
ing staff with which the writer is associated took up several years 
ago the work of designing such machines, assured themselves of 
their feasibility, and advocated their use. A number of them 
have been in operation several years, and their expected excel- 
lence as to reliability and efficiency has been fully verified. 


RECORD OF PERFORMANCE OF LARGE TURBINE UNITS 

Up to the present time 14 units have been sold, varying in 
capacity from 30,000 to 70,000 kw. maximum. Of these 10 have 
been placed in service and seven of them have been in service for 
periods varying from 1 to 5 years. The record of these machines 
in operation should emphatically remove any doubt as to the com- 
mercial possibility of units of large capacity, and satisfactorily 
prove that at least within limits not yet reached, increase in size 
need not impair reliability, and may impyove efficiency. 

The first three of these units, which are exact duplicates of each 
other, were sold to the Interborough Rapid Transit Company of 
New York. They are of the two-cylinder, cross-compound, pure 
reaction type; 30,000 kw. maximum rating with point of highest 
efficiency at 25,000 kw., operating with 205 lb. steam pressure, 
120 deg. fahr. superheat and 29 in. of vacuum referred to 30 in. 
The high-pressure cylinder operates at 1500 r.p.m., and the low- 
pressure at 750 r.p.m. 

The first one was put in service December 30, 1914, the second’ 
in February and the third in August, 1915. Very elaborate and 
exact steam-consumption tests were conducted by the purchaser 
on the first of these units.’ ; 

These units have been operating on an average of from 16 to 20 
hours per day, on fluctuating railway loads of from 10,000 to 
30,000 kw. With the first and third no trouble has been ex- 
perienced and they have been ready at all times for any service 
within their designed capacity except during periods of inspec- 
tion. In the case of the second the labyrinth packing on the 
balance pistons of the high-pressure element has failed three 
times, requiring renewal of some parts. The cause of these 
failures was supposed to have been improper adjustment, but 
investigations following the third failure indicated excessive lost 
motion in the thrust bearing and heavy distortional stresses due 





1 See paper by Messrs. H. G. Stott and W. S. Finlay, Jr., presented at 
May 1916 meeting of New York Section of the A.S.M.E. 
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to rigid bracing of the steam pipe near the turbine as the prob- 
able causes. : 

The fourth unit, placed in operation in the Northwest Station 
of Commonwealth Edison Company, Chicago, in September 1917, 
consists of a tandem-compound, pure reaction turbine, direct-con- 
nected to a single generator. It has a rating of 30,000 kw. with 


ption 
Fs 


in PerCent. 





Relative Steam Consum 


905 


Turbine Capacity in Kilowatts. 


Fic. 1 Retative STEAM CONSUMPTION FOR UNITS OF VARIOUS 
CAPACITIES DESIGNED FOR EQuAL Cost PER KILOWATT 


=. 


Fic. 2 30,000-Kw. TANDEM-COMPOUND REACTION 


an overload capacity of 5000 kw. operating with 220 lb. steam 
pressure, 200 deg. superheat, 29 in. of vacuum, 1200 r.p.m. 
(See Fig. 2.) 

A few hours after being put into service, subsequent to comple- 
tion of erection, the labyrinth packing on the low-pressure element 
failed, due to buckling of the turbine cylinder, caused by rigid 
piping connections between the two surface condensers, which are 
bolted rigidly to the two exhaust openings on the turbine, and 
thus preventing the condensers from translating with the turbine 
as its temperature increased. Temporary repairs were made 
locally and the unit put in service in about four weeks. It has 
been operating almost continuously since carrying loads as high 
as 40,000 kw. In one instance it was kept on the line for 71 days 
and then taken off only in order to clean the condenser. Material 
for making permanent repairs to the labyrinth packing was 
shipped to the station within a few months after the accident, but 
the. purchaser has not yet given permission to take the unit out 
of service long enough to install it. 

The fifth unit, a 30,000-kw. pure reaction single-cylinder ma- 
chine, operating on 200 lb. steam pressure, 100° deg. superheat, 
29 in. vacuum, was placed in operation in the Gold Street Station 
of the Edison Electric Illuminating Company of Brooklyn, in 
October, 1917. Owing to congestion in the shops and urgency of 
shipment, this turbine was not operated prior to shipment. The 
overspeed test was made after installation. No correction of 
balance was necessary, and with the exception of a few leaks in 
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the oiling system, and the breaking of a defective gear on the oil- 
pump drive, no trouble of any sort has been experienced. It has 
been available for service at all times and has been operating ap- 
proximately continuously, except over Sundays and when neces- 
sary to clean the condensers, at average loads of approximately 
23,000 kw., and peak loads as high as 32,000 kw. (See Fig. 3.) 

The sixth unit, placed in service in December, 1917, in the Kent 
Avenue Station of Brooklyn Rapid Transit Company, is a 
duplicate of the fifth machine. Immediately after its installation 
a rebalancing of both turbine and generator rotors was necessary. 
After having been in service approximately 10 months, the thrust 
bearing overheated and wiped some, but did not damage any other 
part of the machine. When opened for inspection it was found 
that the labyrinth packing strips, which were made of an 
aluminum alloy, were considerably corroded by the action of 
strong alkalies used at this plant for treating feedwater; and 
two rows of blading in the high-pressure portion of the machine 
were found to have been damaged at some previous time, probably 
by foreign matter or a defective blade. 

The seventh unit is a 40,000-kw., 60-cycle, cross-compound ma- 
chine, installed in the Brunot’s Island Station of the Duquesne 
Light Company, and placed in service in December, 1917. (See 





TURBINE, COMMONWEALTH EDISON Co., CHICAGO 


Fig. 4.) ' The high-pressure element of this machine operates at 
1800 r.p.m., and the low-pressure at 1200 r.p.m. This unit has been 
in regular service carrying loads normally of from 30,000 to 40.- 
000 kw. and peaks as high as 50,000 kw. On February 18, 1918, 
while operating the machine to correct the balance of one of the 
generators, the main bearing at the coupling end of the high-pres- 
sure turbine burned out, apparently due to interruption of oil 
service to that bearing. This let the spindle down sufficiently to 
cause rather heavy blade rubs throughout the machine. The bear- 
ing was rebabbitted and the machine put back into service with- 
out any other work being done except rechecking the clearances 
and placing a balance weight on the spindle to correct for the 
weight rubbed off the blades. 

In July the generator was damaged by electrical trouble, and 
while this repair was being made, both elements of the turbine 
were dismantled. The high-pressure rotor was returned to the 
shops and the damaged blading replaced and rebalanced. New 
blading was also installed in the stator to restore original clear- 
ances and original efficiencies. Inspection of the low-pressure 
element revealed several broken blades which were defective and 
had slightly damaged the rest of the blading in their rows, re- 
quiring replacement of approximately 144 rows of blading on 
each end of the machine. 

The eighth unit, practically a duplicate of the seventh, rated at 
45,000 kw. maximum, was placed in service for the Narragansett 
Electric Light Company in Providence in January, 1918. In 
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placing this machine in service the labyrinth packing on the high- 
pressure was damaged, due to improper adjustment, which neces- 
sitated temporary repairs, keeping the machine out of service until 
about March. Since then no trouble has been experienced except 
some distortion of the couplings caused by a series of violent short- 
circuits. Permanent repairs to the labyrinth packing have been 
made and new coupling parts are to be installed in the near 
future. In the meantime the old parts are operating satisfactorily 
without any evidence of distress. This machine operates on loads 
as low as 5,000 kw., and has carried a peak load of 50,000 kw. for 
periods of from four to five minutes. 

The ninth unit is a 70,000-kw., three-cylinder, cross-compound, 
25-cyele machine, installed for the Interborough Rapid Transit 
Company in New York. The one low-pressure element was placed 
in service April 18, 1918, operating on high-pressure steam. The 
high-pressure element was placed in service August 21, operating 
in connection with the low-pressure already installed, and the 
second low-pressure element was placed in service October 9. 


— 
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Notes on DeEsiGN anD CONSTRUCTION 


The theoretical design of a steam turbine is in itself quite 
simple. The proper steam path for any assumed rate of steam 
flow, given the number of stages and areas through each for any 
assumed blade velocity and ratio of steam velocity to blade 
velocity, may be determined with the aid of a steam table or 
sufficiently accurate Mollier diagram. 

The successful practical design, however, is quite involved, com- 
prising many problems worthy of the highest engineering skill. 
Many conflicting factors must be judicioasly combined in order 
to secure the best design and one which will best serve the intended 
purpose. 

In this as in all other arts, experience is the great teacher, and 
highest success is attained only after years of growth and adher- 
ence to the same basic design, the principles of which must be 
right and therefore susceptible of the highest development. 

To begin with, the engineer must have a clear vision of his 
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Fic. 3 30,000-Kw. 


Some intermittent vibration trouble appeared on the first low- 
pressure machine, the cause for which was found to be lack of 
sufficient clearance on one of the spindle rings, causing distortion 
during expansion. After this was corrected no further trouble 
was experienced except the breaking of a few defective blades on 
the intermediate stage of the second low-pressure element. This 
unit is equipped with-a controlling mechanism for cutting any 
element out of service, either automatically or manually, with- 
out disturbing the other two. These features have been given a 
thorough tryout, and have verified all expectations as to flexibili- 
ty. In regular service it has carried loads as high as 55,000 kw. 
with swings up to 61,000 kw. This turbine is shown in Fig. 5. 

While these records do not show perfection in all respects, they 
do exhibit sufficient evidence to prove that no inherent or basic 
defects in design or difficulties in construction or operation have 
been encountered. 

With one exception no important part of any one of these 
units has ever been returned to the works for replacement, 
alteration, or repair. The high-pressure rotor of the Duquesne 
Light Company unit was returned to the shops for checking for 
truth and reblading. 


SINGLE-CYLINDER REACTION TURBINE, EpISON ELECTRIC ILLUMINATING Co., BROOKLYN 


ideal—his turbine made perfect in every detail. This must be 
the standard toward which he constantly strives, deviating from 
it only as compelled to in compromising between conflicting fac- 
tors. In this ideal reliability and general operative excellence 
must stand out as the dominating characteristics, because above 
all things the machine must be dependable to deliver its rated 
capacity of kilowatts upon demand; se¢ond to this comes eff- 
ciency, because it must in competition with other units yield a 
profit for the owner; and third comes cost, because the unit must 
be salable in competition. 


Steam AREAS 


The first and perhaps greatest single problem is suggested in 
the theoretical design: it is to provide areas suitable to accom- 
modate the enormous increase in volume of the steam while 
passing through the turbine. Assume steam supplied at the 
throttle at 250 lb. gage pressure and 150 deg. superheat. This 
enters the first stage at a pressure of about 255 lb. absolute and 
specific volume of 2.28 cu. ft. per lb. (allowing 10 lb. drop through 
the throttle and inlet valves). It leaves the last stage at 380 cu. ft. 
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per lb. when 284 in. is maintained by the condenser, and 550 
cu. ft. per lb. when 29 in. is maintained; that is, the volume when 
exhausting to 284% in. vacuum is 166% times, and when exhaust- 
ing to 29 in. is 241 times as large as it is at the entrance. This 
means that if the rate of steam flow is such as to require an 18-in. 
steam inlet pipe; and if its velocity were maintained the same 
through the exhaust as through the inlet pipe then, when expand- 
ing to 284 in. vacuum, the exhaust opening would have to be 
19 ft. 4 in. in diameter, and when expanding to 29 in. vacuum 
23 ft. 4 in. in diameter. If, further, the mean diameter and exit 
angle of all the rows of blading be the same and the ratio of blade 
speed to steam speed be the same in each, thereby keeping the 


theoretical efficiency of all stages equal, and if these blade and 


steam speeds be so chosen as to fix the height of blades in the 
first stage at one inch, the last row would have to be approximate- 
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ENGINEERING 
capacities except in the case of single-phase generators. With 
these the limiting capacities are very much less than with 
polyphase generators. 

The chief factor in the selection of the rotative speed is the 
design of the last row of blades with reference to height, diameter 
and exit angle, because this is the most important stage in the 
entire turbine. In it the mechanical stresses and fatiguing effect 
of vibration, the B.t.u. drop, and physical dimensions, are all 
greatest. Consequently, upon it depends largely the reliability, 
efficiency, and cost of the unit. 

Here must be considered the alternatives of a higher rotative 
speed with the low-pressure stage made multiflow as against a 
slower rotative speed and single-flow construction. 

The length of blades must not be excessive with reference to 
the diameter, not only because of the higher stresses in the blades 
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Fie. 4 40,000-Kw. Cross-ComPpouND TURBINE AND GENERATOR, DUQUESNE Licut Co. BruNnot’s ISLAND STATION 


ly 13 ft. 10% in. if designed for 2814 in. vacuum, and 20 ft. 1 in. 
if designed for 29 in. vacuum. 

The impracticability of adhering to such proportions in actual 
designs is obvious. : 


Rotor SPEED AND BLADE PROPORTIONS 


Here is where the combining of conflicting factors begins. In 
the first stages the areas and blade heights should be kept large 
in order to reduce the losses, and in the low-pressure stages they 
must be sacrificed on account of practicable limits of mechanical 
design. In single-cylinder machines where the blading is all on 
the same spindle, the problem becomes doubly difficult. 

The first determination is that of rotative speed which is usually 
not difficult to make since the frequency of the generator restricts 
the permissible speeds to a few and these are rather widely 
separated. The limiting capacities at the various permissible 
rotative speeds for which generators can be built must also be 
considered, although at the present time the practicable limits of 
turbines and generators are reached at approximately the same 


and rotor, but also because the difference in velocity of the blades 
at their tips and at their roots, as well as the difference in blade 
spacing, will, if too great, materially impair the efficiency. 

« On the other hand, if the area through the blades. be restricted, 
the steam velocity will become too high and the bearing losses too 
great. If this restriction is carried to the extreme, the steam in 
passing through the last row of blades may reach its critical 
velocity without expanding entirely down to the condenser pres- 
sure, in which event the remainder of the expansion takes place 
in the form of an explosion upon leaving the blade passages, and 
from it only a small percentage of the energy is recovered. 

In order, therefore, to secure the most satisfactory design for 
the last stages, and to permit the stresses or physical dimensions 
with the ever-present cost from becoming prohibitive, several 
compromise features should be employed. 


The first of these consists of increasing the rotor diameter and 
blade heights, until the safe limit of stress is reached, keeping the. 
blade height within approximately one-fourth of the rotor 
diameter as a limit of good practice. The materials of which the 
rotor and blades are made will of course determine the safe stres- 

















APRIL 
1919 


MECHANICAL 
ses, and on account of the great import of safety and reliability 
in these parts, only good quality of plain or 5 per cent nickel 
low-carbon steels should be used. These are commercially com- 
mon materials, uniform in quality and do not require sensitive 
heat treatments. 

For rotors cast or forged, steel having a tensile strength of 
70,000 lb., true elastic limit of 28,000 to 30,000 lb. and elongation 
of 18 per cent. in 2 in. may be stressed to 20,000 lb. per sq. in., 
and for blades, 5 per cent nickel steel having a tensile strength 
of 85,000 lb., and true elastic limit of 35,000 lb., may be stressed 
to 25,000 lb., both at 20 per cent overspeed. The stresses at 
normal operating speed will therefore be 13,900 and 17,350 lb., 
respectively, and the factor of safety against rupture approxi- 
mately five. 

Inereasing the diameter not only permits increasing the blade 
height, but also the steam speed without materially affecting the 
efficiency, by reason of the increase in blade speed. There is, 
however, a slight falling off in efficiency with the higher speeds 
even though the ratio of blade speed to steam speed be kept 

practically constant, because the actual velocity of the steam with 
’ reference to the blade being greater, the frictional losses will be 
greater. 

The second compromise consists of increasing the steam-passage 
area through the blades by changing the blade shape. This change 
increases the angle between the direction of steam flow from the 
blade and the direction of the blade, and a slight impairment of 
efficiency results. However, this loss is slight compared to the 
gain from the higher ratio of blade speed to steam speed resulting 
from the increased area. This practice is standard on practically 
all condensing machines built for high vacuum. 


MULTIPLE STAGES 


The third compromise consists of permitting the steam speed 
to increase without a corresponding increase in blade speed, there- 
by decreasing the ratio of bladé speed to steam speed and increas- 
ing the leaving losses. This compromise may properly be em- 
ployed up to the point where the loss of efficiency will justify 
the increased expense of greater blade areas which may necessitate 
dropping to a lower rotative speed, or employing multiple stages. 

Two or more low-pressure stages in multiple in connection with 
a single high-pressure stage are used when the required areas 
cannot be obtained with a single stage at the rotative speed 
chosen, and when it is more feasible to employ multiple stages 
than a lower rotative speed. Other considerations favoring 
multiple stages are reduced physical dimensions of the exhaust 
chambers, thus simplifying both the ribbing and bracing neces- 
sary to maintain the proper rigidity, and eliminating difficulties 
incident to shipping large units. 

The design of the higher stages usually involves only an equita- 
ble selection of diameters, blade speeds, and steam speeds. Keep- 
ing these low, results in low stresses and high efficiency, but large 
number of stages and high cost; while keeping them high reduces 
the length, weight, and cost, but increases the stresses and impairs 
the efficiency. 

If the steam volumes in the first stages are relatively small for 
the rotative speed employed, as would be occasioned by the use of 
high steam pressure or low rating, a double velocity-stage impulse 
element may often be employed to advantage; the advantages 
secured being reduction of length, increased diameter, reduced 
pressure and temperature inside the main cylinder, and adaptabili- 
ty for varying overload capacity, but not increased efficiency nor 
decreased cost. ° 


Rotor Proportions 


Having fixed the rotative speed to secure proper design of the 
low-pressure stages, and the diameters and steam speeds of the 
high-pressure stages to give the highest economy, the length of 
the rotor may become excessive, necessitating its division into two 
parts in order to maintain requisite reliability. These parts may 
be arranged either in tandem form, driving a single generator, or 
in cross-compound form, driving two generators. When arranged 
eross-compound it will often be found advantageous to increase 
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the rotative speed of the high-pressure element, thus gaining 
reduced physical dimensions, weight, and cost, without sacrifice of 
efficiency or reliability. The multi-cylinder construction is 
especially desirable in the employment of high steam pressures 
and superheats in that the high-pressure turbine structure is small 
and there is no danger of stress complications resulting from wide 
temperature differences and no transmission of heat through the 
cylinder walls from the high-pressure to low-pressure stages. It 
has a further advantage in these days of increasing steam condi- 
tions since a unit may be designed for given steam conditions and 
later redesigned for materially higher conditions, the redesign 
being carried out entirely in the high-pressure element. 

In units of 60,000 kw. or larger, the three-cylinder cross-com- 
pound construction employing one high-pressure and two low- 
pressure elements possesses the advantages of high efficiency and 
reliability without employing excessively large structures, and has 
greater flexibility than is possible with either of the other con- 
structions. This flexibility, enabling the high-pressure element to 
operate with either low-pressure element, or either of the three 
elements to operate alone, admirably adapts it for us in systems 
not yet large enough to permit employing a single unit of such 
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large capacity. These units may be provided with a control 
mechanism by means of which either of the elements may be taken 
out of service either automatically or manually, and the remaining 
ones carry loads up to the maximum ratings of their generators. 
The low-pressure elements, when operating on high-pressure steam 
direct, may be made to carry loads for short periods considerably 
in excess of the rated capacities of their generators. 


ConstrucTION DETAILS 


Reliability and general operative excellence of a large turbine 
are largely dependent on the excellence of design of details such 
as the blading and blade fastenings, provisions for maintenance 
of clearances and alignment under all possible variations of 
operating conditions, bearings and oiling system, control 
mechanism, glands, couplings, and protective devices against over- _ 
speeding. The standard practice with regard to these as applied 
to all large units built by the company with which the writer is 
connected will be here given. 

All low-speed reaction blading in which the stresses do not ex- 
ceed about 15,000 lb. per sq. in. at 20 per cent overspeed are made 
of a special bronze composed chiefly of copper and a small per- 
centage of tin and phosphorus. Upon the base of each blade a 
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foot is forged, and the cross-section of the blade near its base 
taperingly increased, adding approximately 40 per cent to its area 
’ at the point of attachment. These blades are installed in double 
dovetail grooves by means of specially constructed spacers or 
interlocking pieces, the spacers being locked in the groove and the 
feet of the blades locked underneath the spacers. In larger sizes 
where it becomes difficult to drive up the blades and spacers tight 
enough to insure perfect fitting between the parts and perfect 
filling of the grooves, compound side wedges are employed to 
secure the requisite tightness. 

The chief destructive element of all blading is vibration caused 
by the flow of steam and by vibration of the entire rotor when 
operated under conditions of defective balance or alignment. The 
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thickening of the blade section near its base serves to very con- 
siderably reduce the amplitude of its vibration and to prevent 
concentration of deflection with its attendant erystallization at 
the point of attachment, where the ordinary blade is weakest. 
Blades for higher speeds, in which the stresses may go as high as 
25,000 lb. per sq. in., are drop-forged of a very pure electric- 
furnace iron containing about 5 per cent nickel. They are installed 
in grooves as shown in Fig. 6. 


The spacers are made integral with the blades, and compound 
side wedges are used to insure a tight fit at the top of the groove 
and protect the reduced portion of the blade foot against vibra- 
tidnal stresses. Impulse blading when used is installed in the 
same manner. 


All blades are lashed together to minimize the vibration and 
maintain uniform spacing. Blades up to 4 in. in height have a 
single lashing near the top, from 4 in. to 12 in. have two, and 
those above 12 in. three. 


A proper design of the turbine stator so as to insure main- 
tenance of clearances and alignment under all possible variations 
of operating conditions, such as reduction of steam pressure and 
total or partial loss of superheat or vacuum, is difficult but es- 
sential. In such large structures the amount of expansion and 
contraction due to temperature changes is considerable, and usual- 
ly occurs simultaneously with important stress changes caused by 
varying stage pressures, consequently there is no friction of rest 
to overcome and a comparatively slight uneven temperature 
change or unbalanced stress will cause a distortion. 


The introduction of high vacuum, bringing with it large 
diameters in the low-pressure stages and enormous exhaust chamb- 
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ers, necessitates a considerable amount of carefully devised rib- 
bing and bracing in order that the bearings supported in the ex- 
haust chamber structures will under all conditions remain con- 
centric with the stationary blade- or nozzle-carrying elements. 

Fig. 7 shows such reinforcing. Cast-in braces when employed 
are always provided with an open joint which is made up after 
the rough machining and annealing have been done, thus avoiding 
all distortional stresses. 

The main cylinder castings are made as plain, simple and sym- 
metrical as_ possible, and the blade-carrying elements are almost 
invariably cast and finished separately. 

The turbine cylinder is always supported on the bedplate py 
means of chairs or pedestals engaging it as near the center line 
as possible, and independent of temperature changes caused by 
varying load or operating conditions. The steam chest and throttle 
valves are supported on springs so as to move freely with the 
turbine, consequently the alignment of the main turbine and gen- 
erator bearings is not affected by these changes. 

Practically every turbine element contains three bearings; two 
to support the rotor, and one to maintain the longitudinal align- 
ment. The supporting bearings consist of heavy cast-iron shells 
lined with babbitt and split horizontally to facilitate removal. 
They are so bored that for two-thirds of the circumference the 
minimum clearance between the bearing and journal is approx- 
imately 0.020 in., the journal being normally supported and 
guided by less than the lower third of the bearing circumference. 
This large clearance reduces to a minimum the power lost and 
heat generated in the bearing. The journal speed is not allowed 
to appreciably exceed 100 ft. per sec. and pressure 100 lb. per sq. 
in. projected area. A sufficient quantity of oil is supplied through 





Fic. 7 Ripsine AND BrRAcING oF Low-PRESSURE CHAMBER 


a longitudinal groove in the top of the bearing to provide both 
lubrication and cooling; consequently no water cooling of the 
bearings is necessary. The oil pressure normally carried on the 
bearings is 5 lb. gage, although they will continue to operate satis- 
factorily as long as the oil supply is sufficient to keep the oil 
groove filled without any pressure whatever. The bearing is of 
course self-aligning, being provided with four large spherically 
machined pads (one each at the top, bottom and either side), 
which fit a spherical supporting ring in the housing. Underneath 
each of the four pads several sheet-steel liners of varying exact 
thicknesses are placed to enable easy and accurate adjustment of 
alignment. For example, to change the alignment 0.010 in. either 
vertically or horizontally a 0.010-in. liner is taken from under- 
neath one pad and placed underneath the opposite one. 

The alignment bearing is of the Kingsbury type, modified in 
detail design to best serve the requirements of the turbine upon 
which it is employed. This is believed to be the most perfect 
form of bearing yet devised for the purpose. 

The oil-cireulating and cooling system maintains an ample 
supply of oil at approximately 60 lb. pressure for operating the 
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governor-controlled valve mechanism, in addition to supplying all 
bearings at approximately 5 lb. pressure. It is designed with 
special reference to positive circulation, effective cooling, straining, 
and settling for separation of foreign matter or impurities, acces- 
sibility for thorough cleaning and longevity of the lubricating 
qualities of the oil. It consists of a cooler, strainer box, settling 
and separating reservoir, direct-driven pump, and a separate 
steam-driven auxiliary pump, together with the necessary piping. 
It ordinarily has a capacity of approximately 1000 gal. The oil 
flows by gravity from the settling reservoir into the oil pump 
from which it is delivered under 60 lb. pressure to the valve 
operating mechanism, thence to the oil cooler, bearings, strainers, 
and back to the reservoir. A spring-loaded valve located close 
to the valve-operating ‘cylinder by-passes the surplus high-pres- 
sure oil direct to the oil cooler. Units in which a considerably 
greater quantity of oil is required for lubrication than for op- 
erating the valve gear are provided with double pressure pumps 
to reduce the power required, and the stress on the oil. Under 
normal operating conditions the maximum temperature of the oii 
is from 140 deg. to 150 deg. fahr. 

The oil cooler is built along the lines of an ordinary surface 
condenser, and employs regular straight condenser tubes. Every 
part, including the inside and outside surfaces of the tubes, is 
readily accessible for thorough cleaning so that the original ef- 
ficiency of the cooler may be restored at every cleaning. The 
cooling water makes a sufficient number of passes to raise its 
temperature close to that of the oil so as to decrease the quantity 
required. 

The strainer box contains three strainers of different meshes 
which may be removed and cleaned while the unit is in service. 
If they are allowed to become choked up, the oil will overflow 
them without interrupting the circulation. 

The reservoir is designed to cause impurities and foreign matter 
to settle to the bottom from whence they cannot get into the oil 
pump suction, but may be drawn off either manually or auto- 
matically to a filtration system. 

The oil pump is of the reciprocating-plunger type, direct-driven 
from the main governor spindle, and is accessible for inspection 
or repairs without complete removal from the turbine. 

Since constant voltage and frequency are insisted upon by 
publie-service companies, good governing of a turbine unit be- 
comes important. The governing mechanism must be extremely 
sensitive, positive, and quick to adjust itself to small or large 
changes in load and at the same time rugged, reliable, and un- 
affected by such variations as occur in ordinary wear and care. 
For these reasons ‘the following several features of design are 
employed. 

On account of the power required to operate the large valves, 
some form of fluid pressure relay mechanism is necessary. For 
this the regular turbine lubricating oil under suitable pressure has 
proven most satisfactory. 

The governor, which is of the flyball type, is made very large 
and powerful so that it can control the oil relay valve with ease 
and accuracy. It has a minimum number of moving parts and is 
made as frictionless as possible by the employment of hardened 
knife-edge bearings in all connections between the weights and 
clutch. It is driven from the main turbine rotor through worm 
and wheel gears at a speed of approximately 300 r.p.m. 

Unavoidable inaccuracies in machining of the oil relay control 
valve, friction and lost motion in the governor and valve linkage, 
and inertia of the operating fluid are the chief obstacles to good 
regulation, since the*speed must change sufficiently to move the 
governor weights far enough to overcome all these before there 
will be any response from the valves, and when they do move they 
will probably overtravel. These difficulties have been overcome 
by giving the linkage, adjacent to the governor, a small positive 
oscillating motion, sufficient to overcome any reasonable Jost 
motion and inaccuracy of the relay control valve, and still cause 
a very slight oscillation of the main inlet valves. The oil relay con- 
trol valve and high-pressure-oil by-pass valve are placed as close 
to the operating cylinder as possible, and a positive or constant- 
volume oil pump is used. The oil flow is therefore continuous in 
nearly all of the piping to and from the oil-operating cylinder. 
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Consequently the slightest change in speed will be quickly re- 
sponded to by a proper change in steam flow. 

To prevent leakage of steam or air where the rotor shaft passes 
through the casing, combination labyrinth and water glands are 
used. These constitute an ideal sealing arrangement. They are 
absolutely tight and permit no leakage of steam, vapor, or water 
into the engine room. They require no adjustments for varying 
load conditions, and do not depend upon the operation of any 
automatic devices. There is no mechanical contact between sta- 
tionary ,and rotating parts, and therefore no wear. They are 
extremely simple in design, require no special attention, and are 
as durable as any other part. of the machine. 

The simple water gland being ill adapted for operation against 
high pressures or at speeds very much less than normal, the 
labyrinth is added to enable establishing a vacuum before starting 
up, and also to reduce the pressure on the water gland when the 
pressure against which the gland must seal is high. The operation 
is very simple. In starting up, high-pressure steam is turned on 
the labyrinth glands. When about three-fourths speed is reached, 
the water is turned on and the steam off. 

The coupling between the turbine and generator is of a flexible- 
pin type, and has important advantages over the solid-claw type 
which it replaced. Sufficient elasticity is provided in the pins to 
distribute the shocks produced by heavy short-cireuits and both 
the pins and bushings are renewable in case excessive wear takes 
place. 

Ratchet teeth are machined into the circumference of the 
coupling flange, in connection with which a barring-over device is 
employed to turn the rotor for inspection or for connecting or 
disconnecting the two halves of the coupling. 

In order to secure the maximum protection against overspeed- 
ing, all the steam entering the turbine is made to pass through 
the primary governor-controlled inlet valve; consequently, if this 
one valve is kept in proper operating condition it is impossible 
for the speed to get beyond the control of the governor, regard- 
less of whether or not the overload valves leak or stick. Should 
either the governor or primary inlet valve become inoperative, a 
small but powerful overspeed stop mechanism installed in the end 
of the rotor shaft will come into operation at approximately 
10 per cent overspeed, and release the pressure on one side of two 
small steam pistons which normally have full steam pressure on 
both sides of them. The resulting movement of one of these 
pistons will release the main spring on the main throttle valve, 
causing it to close quickly and the other will admit high-pressure 
oil to the valve operating cylinder, and close if possible the 
primary inlet valve. 


Reports of several disastrous explosions of aluminum dust in 
manufacturing establishments induced the Bureau of Mines to 
investigate the physical and chemical properties of the dust with 
special regard to inflammability and to the problem of extinguish- 
ing fires and of minimizing the force of explosions once started. 
The results of this investigation together with a review of the 
literature on the subject are published in the Bureau’s Technical 
Paper 152. 

It is reported that aluminum dust burns quietly when in a pile, 
but if this pile be disturbed in such a manner as to raise a cloud 
of the dust into the air, the burning takes place with explosive 
violence. Also, that if a dust cloud already formed having a 
density within the explosive limits be ignited, a violent explosion 
results. Moisture is said to be most dangerous if the dust has 
become heated; hence, as the dust is hygroscopic, a proper system 
of ventilation is strongly recommended as a _ precautionary 
measure. It is equally pointed out that if, when the dust starts 
to burn from whatever cause, water be added to the mass, hydro- 
gen will be liberated and a terrific explosion result. In one case 
on record a violent explosion resulted from pouring molten 
aluminum through a screen into a bucket of water. 

The tests did not show the exact conditions under which ignition 
of the aluminum dust is obtained, but it was concluded that it 
may ignite at temperatures even lower than those necessary for the 
ignition of 200-mesh standard Pittsburgh coal dust. 
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Refrigerating Plant Efficiency 


By VICTOR J. AZBE,' ST. LOUIS, MO. 


of many different expenses coming under the heads of 

manufacturing, selling and general expenses. The cost of 
fuel is usually the largest item, and it may easily represent the 
difference between profit and loss. 

During the last two years the cost of fuel per ton of.ice has 
doubled, and many plants are now paying $1.50 to $2.00 per ton 
of ice for fuel alone. In spite of these conditions the majority 
of refrigerating plants are very wasteful of fuel as a result of 
improper design, run-down equipment or poor operation. While 
the possible savings are enormous and can usually be secured 
with little effort and slight expenditure, the necessity for improv- 
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ing equipment and operating conditions is not realized in the 
majority of plants. 

It should be the aim to improve the economy of the plants from 
year to year by making necessary improvements to reduce costs 
of fuel and labor. Fuel cost, while most important, is not all- 
important, however, and there are ice plants having a very high 
fuel economy that are losing money. A high efficiency must be 
maintained generally in the design of the plant, in its load factor 
and in its labor and sales organization. There are far more plants 
making on the average, per year, 1.5 to 2.5 tons of ice per ton 
of fuel than plants making 5 tons, having simple non-condensing 
plants in mind. : 

In this paper the writer expresses himself frequently in terms 
of tons of ice per ton of 10,000 B.t.u. fuel, to equalize the value 
of the various fuels (semi-bituminous, bituminous, lignite, oil, 
ete.), since by a simple recaleulation it places them on a common 
basis. : 

Consulting Engineer, St. Louis, Mo. Assoc.-Mem.Am.Soc.M.E. 


Abstract of paper presented at the Annual Meeting December 1918, of 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 





As the load factor of most refrigerating plants varies greatly, 
the boiler installation should be such as to give flexibility of oper- 
ation. In small plants arrangements should be made to reduce 
the grate surface during the winter periods. Each boiler must 
be equipped with a draft gage, and the draft should be main- 
tained at the minimum and varied with the load. The boiler set- 
ting should be high, even with return tubular boilers, with a space 
of from 4 to 5 ft. between grate and boiler shell, and the combus- 
tion chamber should be so arranged that the benefit of this in- 
creased space is obtained. Gases tend to take the shortest path, 
and with most of the combustion-chamber space devoid of drop 
walls there will be circulation of the gases and many eddy cur- 
rents or dead spaces. 

Any fuel can be burned if proper provisions are made—shav- 
ings as well as oil or semi-bituminous coal. The selection mostly 
depends upon cost and availability. Lignite, for example, is a 
most excellent fuel for localities such as Texas. Burning this 
under return tubular boilers efficiencies were obtained of 63 to 68 
per cent. 

PrIME Movers 


The prime mover most generally used in refrigerating plants 
is the Corliss non-condensing steam engine. Next in order are 
the compound Corliss, electric motor, oil engine, and uniflow 
steam engine. If this order were reversed, however, enormous 
sums of money would be saved to ice manufacturers, for the fol- 
lowing reasons : 

In selecting the prime mover for an ice plant, the two most 
important items to consider are efficiency at rated load and effi- 
ciency at half load. While the average Corliss non-condensing 
engine consumes 20 per cent more steam at half load than at full 
load, the uniflow engine uses only about 8 per cent more. This 
is of great importance because of the great variations of load 
factor. Many engines can be found operating at one-eighth cut- 
off. This is the reason, also, why a steam cylinder should be 
adapted to the back pressure at which the compressor operates. 
It is most unwise to have a steam cylinder large enough for eco- 
nomical cut-off at 25 lb. suction pressure when the pressure to be 
maintained is 15 lb. or less. 
~ Fig. 1 shows the results to be expected from various types of 
installations. The allowance made for auxiliaries ranges from 
one-half to one horsepower per ton of ice, depending upon con- 
ditions. The condenser pressure was taken at 185 lb. gage, and 
it was assumed that at the suction pressure given the machine 
would operate at about full load. 

In small plants preference should ordinarily be given to the 
use of superheated steam, since as high an economy may be ob- 
tained from a uniflow non-condensing engine operated with super- 
heated steam as from a compound Corliss condensing engine using 
saturated steam, and the former equipment is a great deal simpler 
and necessitates less auxiliary power. Furthermore, the steam- 
consumption curve is flat and the efficiency of the plant will be 
maintained during the winter time. 

Superheaters can be installed with facility even in existing in- 
stallations, and since the gain is greater with simple non-condens- 
ing engines, uneconomical ice plants will derive great benefit from 
this procedure. 

In order to gain in economy, a simple engine is often made to 
operate as a condensing engine. As a result, the temperature 
difference in the cylinder is increased and the cut-off is shortened, 
which increases the wall area at cut-off as compared to volume. 
This greatly increases cylinder condensation, which is directly 
proportional to the temperature difference and the area exposed. 
It therefore seldom pays to operate such a machine at more than 
20 in. of vacuum, and if the plant is to be changed over to con- 
densing operation, it is best to replace the simple Corliss by com- 
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pound cylinders or by a uniflow engine and leave the rest of the 
machine intact. 

Under proper conditions the ideal and most efficient prime 
mover for the ice manufacturer is the Diesel oil engine. By 
“ proper conditions” is meant conditions of oil supply and cost, 
and kind of operating force to be employed. It cannot be over- 
emphasized that with the Diesel engine a high-grade engine-room 
force must be maintained, and especially during the overhaul 
period. 


200 - 400 


Ss 


180 360 


160 320 








140 280 


e Air ,Cu.Ft perGal 


n 

$ 
o 
oe 

e 


Fr 


+ 
120 * 240 
§ 220 


$ 8 
m e 
= n 
$38 
BeaSsSes 


Air Pressure, Lb. per Sq In 
6a 
r 100 Gal 


° 
pe 


ons @ 
Ho 


9 
Total Urft, Ft 


Fie. 2 ‘STanparp Arr-Lirt PERFORMANCE 


If the men in charge are intelligent, the Diesel engine is a very 
dependable unit. There is a plant in California that produces 
a ton of ice for 5 gal. of fuel oil, and this not under the best 
conditions. There are oil-engine installations on record, not 
necessarily Diesel engines, that have given a ton of ice for less 
than 10 cents fuel cost, with oil at 2 cents a gallon. 

Table 1 gives the average results obtained with Diesel engines 
over a long period. The net work produced was 1,119,801 kw-hr. 
The auxiliary power represented the power required for injec- 
tion in the air compressor, and in the water-jacket circulating 


TABLE 1 DIESEL POWER-PLANT PERFORMANCE 
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pumps. The load factor having been highly variable, the results 
are not quite as good as they otherwise would have been, conse- 
quently the figures may be taken as being conservative and de- 
pendable. 

In many localities electric power can be obtained cheaply, and 
when this is the case electric drive is to be favored. The main 
advantage of an electric installation is that high efficiency can be 
obtained through the whole load-factor range and that economy 
increases as the load factor drops, contrary to the condition in 
ice plants. 

Induction motors are not very well adapted for ice-plant work 
because of the high speeds required for high efficiencies. Syn- 
chronous motors, on the other hand, have characteristics that make 
them ideal, even for direct connection to refrigerating machines. 
Their efficiency curve is quite flat and their efficiency is rather 
high at part loads. 

An electrically driven raw-water plant is a great deal simpler 
than a steam-driven plant. Many factors which influence plant 
efficiency are eliminated, and consequently the operating man does 
not have to be as high grade as for the efficient operation of steam 
plants. Labor cost and repair expenses and the cost of real estate, 
buildings and machinery are all less. Dependability is also fair, 
and with proper installation as good as in the case of a steam 
plant. 


AUXILIARIES 


The curse of most ice plants is the auxiliaries. In many cases 
the steam consumption of the auxiliaries is as great as that of the 
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engine running the compressor. In a certain ice plant of 100 
tons capacity the following auxiliaries were found in operation: 
Electric-light engine; duplex circulating pump for ammonia con- 
denser; duplex circulating pump for steam condenser; duplex 
brine pump; duplex boiler-feed pump; ice-hoisting compressor; 
single-stage single-steam-cylinder deep-well compressor; agitator 
engine and cooling-tower fan engine. 

One of the most uneconomical auxiliaries as usually operated 
is the air lift. This statement is meant as no reflection upon the 


air-lift pump as such, but on the way in which it is usually oper- 
ated. Fig. 2 shows the performance of properly designed air 
lifts; the efficiency decreases somewhat as the lift increases, but 
should not be less than 60 to 80 per cent, whereas, actually in 
some cases it will be found as low as 20 per cent; the trouble is 
usually too great or too little submergence. 

It is seldom advisable to use an air-lift pumping system for 
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the cireulation of water over the steam condenser because of the 
increased head required. The use of a cooling tower is ordinarily 
to be preferred, and any water needed for make-up may be taken 
from the air-litt system and passed over the distilled-water and 
liquid-ammonia coils, thus cooling the latter below the tempera- 
ture of the cireulating water proper. 

For driving auxiliaries, electric current from generators driven 
by uniflow engines it to be preferred in the majority of installa- 
tions, and the various units must be selected with a view to ob- 
taining a flat efficiency curve between half and full loads; all 
motors on the larger units should have variable speed control. 
Duplex steam pumps or steam-driven deep-well pumps should not 
be used except possibly as a reserve. 


Wet versus Dry COMPRESSION 


Theoretically, dry compression is inferior to wet, both in regard 
to refrigeration produced per pound of ammonia circulated and 
the work required for compression. The difference in economy 
ranges between 6 and 10 per cent, being greater with low suction 
pressures and high condenser pressures. Practically, however, 
dry compression is the more economical; that is, it is capable of 
producing a greater amount of refrigeration per horsepower ex- 
pended. The reason for this discrepancy is that when wet gas is 
admitted into the eylinder the liquid is not suspended, but accumu 
lates at the bottom of the cylinder. There it evaporates so slowly 
during the compression stroke that the evaporation continues 
after the discharge valve opens, and often even after it again 
closes when the piston is upon the return stroke, thus causing a 
certain amount of reéxpansion loss which tends to reduce com 
pressor capacity. Any liquid that evaporates after the dischargé 
valve opens is utterly wasted. 
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Fic. 4 Errect oF Ice SroraGe oN EXTREME LOAD Factor 
VARIATIONS 


That there is no benefit in wet compression, as ordinarily prae- 
ticed, is proven by the compression curve and its relation to the 
adiabatic and isothermal curves when the machine is operated 
wet, even to such an extent that the discharge gas leaving the 
compressor is saturated. In such cases the compression curve will 
only slightly approach the isothermal, which proves that most of 
the cooling of the gas by evaporation of the liquid is done after 
the compression valve opens and thus no benefit acerues from that 
time on. Liquid and vapor flow separated within the same pipe 
the same as in the case of saturated steam. 

So long as theory indicates an advantage in wet compression, 
it would seem that further studies and experiments regarding its 
successful application are justified. Could not some method be 
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devised to atomize the liquid before it reaches the compressing 
cylinder, or to inject it in the form of a spray during the com 
pression stroke? In any event, precautions must be taken not 
to introduce liquid into the eylinder in an undivided state, other- 
wise dangerous accidents are likely to follow. 

Wet compression is not only beneficial upon thermodynamic 
principles, but poscsesses a number of other advantages. By its 
use the temperature difference in the evlinder is reduced by 
practically two-thirds, which greatly lowers the cylinder super- 
heat and consequently should inerease the volumetric efficiency of 
the machine. Further, with wet compression far less oil is re- 
quired for lubrication, and the oil does not vaporize, and thus is 
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easily kept out of the condensing and evaporating coils Wet 
compression represents also a saving in ammonia and, addition, 


pe rmits a somewhat lowe r eonade nser pre ssure. 


Ice TANKS 


All the details incidental to the process of ice making should 
be so regulated as to secure a hich rate of heat transmission, 
coupled with a low temperature difference. The ice tank is a most 
important member of the ice plant. As far as handling is con 
cerned, great improvement can be made. In a certain plant in 


St. Louis it was arranged to hoist a row of eighteen 200-lb. blocks 
by one operation, and the blocks were all thawed and dumped at 
the same time. 

Circulation of the brine in the freezing tank is a very important 


} 


item. This circulation is at times produced by centrifugal pumps, 
but ordinarily by propeller agitators. Often these agitators are 
very inefficient and tend more to churn the brine than to circulate 
it. It is ordinarily difficult to determine what the circulation in 
an ice tank is, due to the fact that the speed of the brine varies 
and its velocity in the lower part of the tank is not the same a 
in the upper part. About the most practice! way is to measuré 
the difference in the height of the brine in the tank on the sue 
tion and discharge sides of the bulkhead close to the agitator 
With tanks as ordinarily constructed, 1 in. cifference of level for 
each 10 cans of tank length is assumed by the writer as a standard 
This method should be fairly accurate since brine flow is the result 
of difference in level. 

In agitating the brine, its leved should never be below the lev 
of the water in the can. Too low a brine level will greatly reduc 
the capacity of the tank and also the plant efficiency. A wide 
shallow hole in the top ol the block toward the end of the freezir 
period is always an indication that the can is too full or the bri: 
too low. 

Since with long tanks or very strong agitation, considerab 
brine level difference is produced, in some cases as much as 5 i 
it is best to construct long ice tanks with agitators on each en: 
Brine velocity is helpful in two ways; it increases heat transm 
sion between the brine and the can, and between the evaporati 
coil and the brine. 

The average transmission of heat from the ice in the ean to t 
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ver Flow 
iy ~ NON-CONDENSABLE GAS-PURGING ARRANGEMENT 
e of the pipes either by flooding them or using a high gas 
city. The objection to high gas velocity in this connection is 


e drop, which for thermodynamie reasons is rather more 


int on the evaporating side than on the eondensing side. 


Il 


is reason, the length of the evaporating coil should be 


so that the velocity will ne ver exceed the average ficure of 
per mul Some tank coils are 1500 ft. long and their 
ugh velo ity causes a great pressure drop. For lor ¢ tanks 


pe is to be preterred, sinee the relative surface of 1144-in 


In. pipe is 1n the ratio of 1 to 1.5, while the sectional area 


io of 1 to 2.2. Coils should be short so that they ar 


ughly effeetive, and even flooded coils should be as short as 


The size of suction lines leading to the machines should 
rned by permissible gas velocity, friction, and radiation 


Ick Puant Loap Facror—Ice Sroraat 


torage is profitable in most eases if the storehouse is filled 
city during the winter and emptied entirely in the summer 
£ a 


t of storehouse will be from $6 to $12 per ton capacity ar d 


estment will net a substantial return in most eases. 17 
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Every refrigerating plant should have an auxiliary compressor 
for high-pressure work. The size of this compressor may be 
relatively small for the reason that it will operate at double its 
rated capacity. One of the most valuable inventions ever made 
in the refrigerating field is the multiple-effect compressor, which 
allows gas of higher suction pressure to enter the cylinder after 
it has been filled with gas of a lower pressure. 


AMMONIA CONDENSER 


There is no reason for a condenser pressure as high as 200 lb. 
It always indicates improper conditions, and even in a hot climaté 
the condenser pressure should be below 175 Ib. 

The cooling tower should cool the water within three degrees of 
the wet bulb. The relative positions of the condenser and cooling 
tower should be such that five to six gallons of water can be 
pumped economically; that is, the pressure due to the head should 
be less than 15 lb. The condenser should give a heat transmission 
of at least 150 B.t.u. per sq. ft. per hr. per deg. There should 
also be sufficient surface, and if the condenser gives better results, 
less than the specified surface will be needed. In actual practice, 
results ordinarily are far inferior, due to the water being too 
warm, to the lack of a sufficient amount of water or of the re- 
quired condensing surface, to the use of a poor type of condenser, 
or to the presence of oil or air in the condenser or scale on the 
outside. 

The condenser should be located on the roof of the building, 
with the cooling tower immediately underneath and so placed that 
the coils will be parallel with the prevailing direction of the wind 
in the summer. 

The cooling of the water over the condensers is important, not 
only because it simplifies the action of the cooling tower, but also 
because it produces a greater temperature difference between the 
wataer and the ammonia and thus lowers the condenser pressure. 
Theoretically the ideal arrangement would be for the initial and 
final temperatures of the water to be the same. This is often 
realized in winter and is also quite possible in summer in a dry 
climate with good wind velocity and sufficient condenser surface. 
It is important to protect atmospheric condensers from the sun. 

Condensing coils give a much greater heat transmission per 
degree difference in temperature than evaporating coils. Better 
results are obtained with the double-pipe condenser than with the 
atmospheric because of the higher water velocity of the former. 
Taking into account the question of initial cost, however, an 
atmospheric condenser, well exposed, should give, for the same 
expenditure, as good results as the double-pipe condenser.’ 


TABLE 2 AMMONIA CONDENSER PERFORMANCI 


No. of test.... l 
Type of condenser.... A B B 


Internal surface per stand, sq. ft 74 222 f 
Refrigeration per stand, tons..... 13.8 5.7 f 
Surface per ton of refrigeration, sq. ft 2.6 39 2 
Water on, deg. fahr........... 73 93 S4 
Water off last condensing pipe, deg. fahr. 98.5 94 90 
Water off bottom superheat pipe, deg. fahr 104 4 9 
Condenser pressure, lb....... ‘ 195 | 190 210 
Condensing temperature, deg. fahr 98 07 103.4 
Temperature entering gas, deg. fahr. 240 | 231 24 
Temperature leaving liquid, ceg. fahr. 98 97 M 
Logarithmic temp. diff., condensing section, deg.| 

ae coveseccee ° 6.¢ 5 f 
Logarithmic temp. diff., superheat section, deg 

fahr ; 24 7.5 7 
Superheat extracting surface per stand, sq. ft.. 21.7 22.2 32 
Condensing surface per stand, sq. ft.... 152.3 199.8 184 
Entering velocity superheat section, feet per 

second ae rae 8.2 3.3 a7 
Entering locity condensing section, feet per 

second 6 2.4 2.2 
Mean heat transmission per deg., sq. ft. per hr 

B.t.u.. ‘ : 155 91.6 26 





For articles on Performance of Ammonia Condensers see A. S. R. E. 


Journal, November 1914, and July 1918. 
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Table 2 gives the results obtained from tests performed upon 
condenser sets in actual operation. Type A was a counter-current 
flooded atmospheric condenser. Type B was a condenser installa- 
tion consisting of ordinary atmospheric condensers with three 
superheat pipes at the bottom of each stand. The result in Tests 
2 and 3 were obtained with type B. When Test 2 was conducted 
the condenser surface was very clean both inside and outside and 
the condenser was free from any non-condensable gases; this 
probably accounts for the favorable performance secured. The 
values in Test 3 fairly agree with the ordinary performance of 
condensers similar to B. The writer possesses data of tests per- 
formed upon a dozen of these installations, which show practically 
the same figures. 

Fig. 5 presents the effect on the transmission of heat of the 
velocity of the water in the pipes of a condenser. The points in 
the graphs were plotted from values obtained with a 12-pipe con- 
denser of the drip-pipe type. 

The velocity of the water in the pipes of a double-pipe con- 
denser may be increased by allowing a greater amount of water 
to flow through them 
of the stand is increased by the addition of more pipes. In 


The gas velocity increases when the height 


selecting between high and low condensers, however, other factors 


must be considered in addition to the water or gas velocity. Gen- 


erally speaking, high condensers are preferable when the avail 
able water is cold. 

When a condenser is operated with superheated gas, this should 
not enter at the top of the stand, as is often done in practice 
Type B in F‘g. 6 is a convenient form of condenser for use with 
superheated ras. 
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Fic. S Compressor HorSEPOWER PER TON REFRIGERATION 
A rather frequent ectionable condition is the presence of air 
in the condenser. In order to be able to extract it without inter- 
fering with the operation of the remainder of the system or losing 
much ammonia. the condenser must be prov'ded with a suitable 
purging arrangement, as. for example, the one represented in Fig. 
7, which was used with installation B, in Test 2, Table 2. 

The presence of air in the condenser often causes the cessatior 
of the flow of the liquid through the pipes and thus seriously im 
pairs the efficient performance of the condenser. The author ha 
observe in certain plants he inspected that th 
condenser pressure dropped 20 to 30 lb. after the air was remove: 
from the system 


had OCCASIO 


Fig. 8 shows aistinetiy how the compressor horsepower per tor 
of refrigeration increases with rising condenser pressure, and d¢ 
ereases with rising suction pressure. { 

Fig. 9 shows how the consumption of condenser water ps 
minute per ton of refrigeration increases as its temperature rang 
over the condenser is decreased, it being assumed that for ea 
ton 350,000 B.t.u. must be removed per 24 hours, inclusive « 
the heat equivalent of the compressor .horsepower. 


CooLinG Towers aND Spray Systems 
The economy of a refrigerating plant depends largely up 


the temperature of the water circulated in the condenser. Water 
for ammonia-condensing purposes can be obtained from deep or 
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surface wells, flowing streams or city distribution systems; or by 
recirculating water that is being cooled toreed-dratt, natural 
draft or atmospheric cooling towers or 
Which method is to be temperature 
of the water, the dependability of the supply and the 
pumping level. 


spray cooling systems 


preferred depends upon thi 
relative 
The cost of pumping water from wells is ordinari 
ly so great that a reeooling system is preferred 
The proper construction of a tower is far more im 
portant in a refrigerating plant than in a steam plant. In the 
105 deg. fahr. ; 
but in the refrigerating plant, with the same temperature, th 


cooling 


latter we can get 25 in. of vacuum with water at 


about 280 Ib 


ammonia condenser pressure would b 
The 


temperature. 


limit of atmospherie cooling depends upon the wet-bulb 


rhe rate ol cooling aepel ds upon the vapor-pres 


sure difference between the dewpoint and the temperature of the 


cooling water as modified by the wet-bulb depression Roughly 
speaking, each aegree ot / 


pounds ol 


+ . ; . , | + } 
water tempera re 18 equivaien o three 


condenser pre sSure 
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Fic. 9 TEMPERATURE 
VARIOUS 


Rise or Water Ov 
AMOUNTS OF WATER AND NO ATMOSPHERIC COOLING 


The use of a prope rlv de signed cooling tower is preferable to 
pumping water trom a well, except whe he well water is very 
eold. In Summer, in even the hottes ad mos humid parts of 


the United States, the 
tower will hardly ever be 85 deg. fahr.; it wi 
80 deg. fahr. and in 
with a cooling tower it is 
65 lb., water, the tempera 


ire of which keeps more uniform throughout th 


temperature of the water in the 
ordin: 
winter 50 deg. fahr. and e' 
not mmpossible to obtain in winter a 


1? 


condenser pressure of while with well 


year, the pres 


sure is higher in winter. The towers should not be built square 


long as they are wide, and should be 


but rectangular, twice as 

placed so that the wind strikes on the longer side 

The proper relative position of the cooling tower, as regards the 
It must be 


ld be kept down to the minimum of 


ondenser, is a most important featur remembered 


hat the auxiliary power shou 


also that if the head is reduced more wate. 


2 hp per ton ot 1¢e, 


in be pumped with the same power and thus lower condenser 


ressures are obtained. In the cooling tower and 
that 


The relative 


many plants 


e condenser are placed on the sam with the result 
o circulating pumps are operated place of one 


osition of the cooling tower and the conde: ser should always be 
ne above the other, with th 


pretere? ee ot 


the eond nser be ing 
the higher position, since unobstructed air access is more im- 
yrtant with an atmospheric condenser than with a cooling tower. 
‘oth are more conveniently located upon a roof 

The spray system has recently been introduced in connection 
th ammonia condensing systems and very good resuls are being 
btained. Its cooling efficiency varies from 45 to 70 per cent, 
epending upon humidity, wind velocity, fineness of spray and 
ressure at the nozzles. In the caleulations which must be made 
wr designing a spray system, however, it is advisable to figure its 
perating efficiency at 50 per cent. This value has been assumed 
the preparation of the curves in Fig. 10, which show the value 
{ the temperature of the water before spraying and the cor- 
sponding values after spraying, for various wet-bulb tempera- 
ires. 
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Phe advantage resulting trom the ise ¢ } eI ar 
ammonia condensing installation is that reaues the pe er re- 
quired, because a spray svstem does not involve he actio ofa 
fan, and a pressure at the nozzle of o1 S é pouns 
that is, the equivalent of a tower 14 high Also 
the cost of construction and maintenance is less f systen 
t? lor a cooling tower 

Dist EI Raw-WaATER S 

Phe advisab ity ot using water evaporators si qa be care illy 
considered before adopting a raw-water system in a steam plant. 
Where the quantity of the available water is such that raw-water 
we cannot be made successfull the insta evaporators 13 
highly desirabl 
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| QO PERFORMANCE OF Spray SySTEM 
ne the system and ceeping up with rep - ious ur 
aensers ee anks and coils shoul: 1) ! pie sv ted. t 
paired when found deficient, and tested with ; t not much 
above ati iospherik temperature Leaks develo} ! thre st ing 
boxes through carelessness in packing them or trom the bending 
of the rod. The only remedy is strict suns education « 
the w mrkme nd he oral ng o ponuses 


BONUSES 


» + 
Bonus systems in ice 


plants may include bonuses paid 
economy, ammonia conservation, quality of ice, quantity produced 
and servic 
The eco omy 
important, 


and ammonia-consumption bonuses are the mo 


but they are defined with difficulty In regard t 


economy bonuses, the best system of granting them is devised by 
taking the quntity of fuel used per tons ot ice made in one seasor 
as an expected minimum at which no bonuses will be given. and 


then making a very thorough examination of the plant for the 


purpose of ascertaining the possibilities of increasing the 


sli 


For instance, in an ice plant making 15,000 tons of ice 
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tons of ice per barrel of oil, a thorough ex- 
amination proved that with a slight reconstruction and improved 
operation, 2.3 tons of ice per barrel of oil could be expected; ae- 
cordingly, Table 6 was drawn up, giving the value of the savings 


made and the bonus, which was taken as 20 per cent of the saving 


effected. The monetary value of the saving was based upon the 
cost of oil, in this ease 80 cents per barrel. 

ihe percentage ol saving to be paid out as economy bonus will 
aepend upo! tne size ol the plant, the Laciity oO iking the 
saving e magnitude of saving possible and the cost oi iel, 
ut Ww nge trom 50 per cent in small plants to 10 per cent 
n large plants, or in plants where large savings are possible 


pe Lo ¢ ( er every Veal 
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The bonus outline should be simple so the men can understand 


should be preferably paid at the end of the season, although this 
depends upon conditions, and any man leaving the company dur- 


it, otherwise their interest will be greatly reduced. The b 


ing the season without a good reason, or any man discharged 
through fault of his own, should forfeit the bonus. 

The ammonia-consumption bonus should not be based only upon 
the amount of ammonia purchased, but rather upon the amount 
of ammonia in the system at the beginning and end of the season, 
as apparent from the liquid receiver plan gage and the amount 
introduced during the season. 

Quantity bonuses are usually granted when the plant is 
operating above its rated capacity. 

Quality bonuses are based on the number of good blocks of ice 
made, with a deduction equal to two blocks for every poor block 
turned out. 

The service bonus consists of a certain sum which is given to 
the faithful employees at the end of the season. It can be based 
upon the earnings of the plant and be thus converted into a 
profit-sharing bonus; this becomes every day more advisable 
with the present labor situation and the high cost of operation. 


DISCUSSION 


Fred Ophuls spoke regarding two-stage ammonia compression. 
He stated that during the last few years two-stage compression 
had been used in refrigerating plants where it was desired to cool 
brine down to 10 or 20 dee. below zero (fahr.). With the higher 
brine temperatures, 10 to 20 deg. above zero, as used in ice-making 
plants, the advantage ot compound compressors was not so erreat, 
and it was still a question whether in this case the increased fric- 
tion of the two-stage machine did not wipe out the saving derived 
from compounding. There was, of course, an opportunity in ice- 
making to cool down the water at a high and favorable inter- 
mediate ammonia evaporating pressure, such as 40 lb. gage, but 
this would not exceed 20 per cent of the total work and should 
be done in more efficient water coolers than those used heretofore. 

Regarding Mr. Azbe’s statement that theoretically wet compres- 
sion was more economical than dry compression, Mr. Ophuls 
believed the opposite to be true, as would be apparent from a 
careful analysis of the entropy diagram, as well as from accu- 
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rately made tests. He said that in wet compression it was neces- 
sary to feed extra liquid to the compressor to take up the heat 
of compression, which meant an increase in volume to be handled 


He held 


which the suction gas reaches the com 


by the piston, and therefore an increase in horsepower. 


that dry compression, 1n 


pressor inlet as near its saturation temperature as possible, was 
the most economical method known today. 

Kdward N. Trump spoke on the increased steam economy ob 
tained with the unillow type of engine over the tormer types in 
which the initial steam condensation was considerable owing to 
the tact that the steam on entering came in contact with a rela 
tively cool surtace. In the uniilov vine the steam traveled o1 


in one direction, the wall and head temperature was much higher, 
and therefore the eylinder conde tion was limi 
so that a 150-hp. engine non-conder “ing would use only 18 Ib. 


steam per i.lip-hr., and condensu., 1 Ib, of steam, if the ste 

was supplied at 125 lb. pressure. i. consumption curve was also 
very much flatter than with a Corliss engine, and th: surtac 
within the evlinder was kept very small. At light load the uniflow 
engine was theretore nearly as economical per horsepower as 

full load. Again, it made very little difference in the total heat 
consumption whether the steam was highly superheated or dr 


saturated. 
Halbert P. Hill operated 


plant, driven by a constant-speed synchronous motor direct-cor 


: . . 
Spoke in Lavor ot the eleetriealuly 


nected to the ammonia compressor. He said such motors were 


now obtainable for speeds as low as 50 r.p.m. without excessiv: 
cost, and that their efficienc, was higher than with any other typ: 

George A. Horne also was in favor of electric drive, because 
it was mutually advantageous to both the user and the central 
station. large equipments 
to take care of peak loads during the winter. Ice and refrigerat- 


i 


The central stations had to maintain 


ing plants required most of their power in summer. For a number 


ot years the central stations in large cities had offered to such 
plants “ off-peak’ contracts at attraetive rates. This off-peak 


period might extend over two to four months in winter, during 


which time the customer agreed to use from 4 to 8 p.m. not to 


exceed 20 per cent of the preeeding maximum den 


} nut wand An\ 
current used in excess of this must be paid for at a high rate, but 
with judicious management this penalty did not arise. In facet, 


it was found in two 500-t 


Lhe ill 


the main compressors for four hours was hardly noticeable u 
well-insulated cold-storage rooms filled with chilled goods, and 


even in a pipe-line system there was so much reserve capacity 
stored up that the heat influx during such idle time could be easily 


removed when the machines were started at 8 p.m. In other 


words, an interruption of 4 hours out of 24 proved to be entirel 


practical, so long as the auxiliaries were kept going, and thus 


large ice and refrigerating plants were in position to secure a 
rate as low as 0.9 cent per kw-hr. 


An interesting utilization of the energy a‘ ailable in the stean 
jets emitted from the soil in voleanie regions is found at Lat 
derello, Italy, where a central plant of 16,000 hp. is operated cor 
tinuously 


and distributes current to Florenee, Livorno ar 


Grosseto. 


covered with voleani 
formations, the most wonderful being the so-called “ soffioni,” 


hy 


The Larderello region is extensively 


which are certain voleanie vents emitting powerful jets of ver 


hot steam. By boring holes, powerful jets at a pressure of tw 
to three atmospheres have been obtained. The first utilizatio 
of this steam was made in 1905 when the steam ejected at tl 
Nenella fissure was applied to a 40-hp. engine. Later in 191 


satisfactory results were obtained with a 300-hp. turb 


alternator. The subsequent increase in the price of coal, espeeia 
during the years of the war, has stimulated the exploitation « 
the thermic energy of these soffioni on a much larger seale. A 
other substances are emitted with the steam, among them sulphur 
acid, the steam from the soffioni is used only for heating. Thr 
turbo-alternators of 3000 kw. each are supplied with low-pré 
sure steam from boilers heated by the natural steam which 
piped and carried to them. 


‘Consulting Engineer, 112 W. 42d St., New York, N. Y. 
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ECONOMICAL SECTION OF WATER CONDUIT FOR POWER 
DEVELOPMENT 


By CARY T. HUTCHINSONS NEW YORK. N. ¥ 
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construction costs, the value of the power recove red, and the ever, is more diffieu il much as th cost depend } 
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e best speed ot low ot the water is cor stant, independer 
e size ot the eonduit 
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earnings of the power plant under the conditions controllir 
urket where thre powe! is delivered Ir is! ucl ow el 
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With Q constant, a change in s can be offset by a change in 
either A or r, or in both; that is, either the size or the shape of 
the conduit can be varied to keep Y constant. 

There is no way of expressing a general relation between A and 
r, but for any chosen shape, as, for example, a rectangle or semi- 
cirele, the area is proportional to the square of any linear dimen- 
sion ; that is, 


A ar wr ““cseosesetoeceneseseces 6} 


The value of a, of course, varies, but for usual forms the differ- 
ences are not great, and the influence of changes in a on the eco- 
nomical section is slight; in facet, it ean be shown that for the 
best section 

iL we 
for the conditions of Equation [7a Table 1 gives values of a 


TABLE 1 VALUES OF SECTION CONSTANT FOR VARIOUS SECTIONS 


sect 
Hydra Cros Constant 
Shay Section Radius Sect ee = = 
V 
Semicircle, radius =r ia nae ees r/2 wr 3/2 2r 2 
Square, side =d. , } } i? 9 ,.00 
Half-square, depth =d... p 1/2 2d? 8 2.83 
Hexagon, half-ful 
dept! t " F y V3d? | ty 2.35 
b ‘ 
| 
Prism: 
b A. a 
Tan a=1/1.5, b =4d.. » 0.72d 5. 5d? 10.6 | ; 26 
Tan a=1/2, b=10d.. 0.83d 12d* 16.0 +.00 








for the usual shapes. For preliminary calculations a = 9 may 
be used. 

The cost of a water conduit can be expressed as a constant, 
representing the cost of a large part of the preliminary work and 
plant, plus an amount depending on the size and surface area. 
In general, the cost per foot may be expressed by 


D Re PO hp be a be ke we [7] 
where D eost per foot, dollars 
hk constant part of cost per foot 


k = a constant 
nm = an exponent whose value lies between 1 and 0.5. 

In any specifie case, when all the conditions are known, esti- 
mates of the total cost per foot of the conduit should be made for 
three or more different cross-sections; plotting these values will 
enable both k and n to be determined. 

For example, let Fig. 1 represent the cost per foot for a certain 
conduit; then k, is given at once by the curve, and from 


D,— k, A " 
D,—k, \A 
n is determined. Each pair of points should be used and the value 


of n found. The values of m and k, being known, k may be ob- 
tained from 


Other methods could be used. The gist of the matter is that 
the accurate way is to make detailed estimates for several cross- 
sections and determine the constants from an analysis of these 
estimates. 

Two extreme cases simplify the formula: First, when the in- 
crement cost is proportional to the area, as in a heavy rock cut, 
then 

EE inks ad ces acaee toned [7a] 


and, second, where the increment cost is proportional to the sur- 
face, or the wetted perimeter, as for a flume, then 


ee .. [7b] 
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These are considered later. 
If i represents the total rate of returns expected on all expendi- 
tures on the property, including interest, amortization and profit, 
then 


I Et tEAM). oc ccccceste .. [8] 
vives the total returns from this investment, and a change ds in 
s calls for a change in returns of 

; ad. 
| ee ee” ee iW 
as 


or, from Equation [5 


Q2uiLkA" . 
af = — —____. ds... . 10 
os 


equal in 
value to the power lost, and indeed should exceed it by some 


This saving, due to an merease in s, must be at ist 


margin; this margin can be included in the overall rate of retur 
i, and therefor« 
dl Na aenk ea awawe 1] 


Substituting in [11] trom [10] and [3], there re 
ame Vs Z2kmA" 


Substituting further from [6] and [4], namely, 


gs - . and Vv A 


gives finally 


2.5mea 


A" - a in my br - 
nikC* 


This may also be written 
2.5mea 


(8 45%) a) 13 


nike” 


It 
; 2.5mea 
N a es 14 
nikC* 
then 
Rr EDs cc ve vkvensee 15 


The best way jo handle this equation for engineers is by 
logarithmie plotting. From [15] 
log N 3 
log A= — —_ -++ — — log V.-. 16 
(nm +- 2.5) (nm +- 2.5) 
When n is known, this can be readily plotted for any range of 
desired. As an illustration, assume: 


m = $10, e = 0.67 & 0.085 = 0.057 


l 0.15, ( 120 
then 
’ at & 
ea 
nk 
If, further, » 0.75 and h $0.10, 


N = 10° X 2.67 


and 
, log Oo  ZE67 . 
host i me 0.925 log @ 
a gx 4 
J.a0) 
AR | ( QOF ry 
0.485 +- 0.925 log 9... .. 2. ce eees 1S 


Fig. 2 is the logarithmic graph of Equation [18] for values of 


(@ trom 100 to 10,000, in four parts; for the line BC the ordinates 
are to be multiplied by 10 and the abseisse oy 100; for CD, by 
100 and 100; for DE, by 100 and 1000; for EF by 1000 and 
1000—all as indicated by the figure. From this figure, Table 
iS readily computed. 


TABLE 2 VALUES COMPUTED FROM. FIG 


” 
Q 4 V r i I vt 
yw) 4 iy } ss at) 
500 100 5.00 3. 34 0.520 
1,000 19] 5.22 10.50 0.180 
2 500 450 5.56 16.70 0.128 
10,000 1,650 6.08 33.30 0.077 
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Two special cases are of particular interest: First, when 
n 0.5 and the increment cost is proportional to the surface; 
this would approximate the case of a flume or a conerete-lined 
canal in earth Here 


VO 


t 


and, since 1 0O/A, 
] 
1 
\ 
or there is one best speed ot tlow Independent of the size o Cor 
duit. his is a somewhat s Iirprising resi 
The econd cease is when the increment cost is propor 
hh y. OGARITH MIC GRAPH OF EQuatTion [18 
Lhe uric 0 ex Valle ra cost rock cul he ) 1.0. 
iri¢ 
VY 0 
Phis be solved by plotti is in Fig. 2, or as fol 
ows 
| \ 
} 1 
\ ile ] ‘ | ne i 21 Wine l Ol t i! 
} wl ca ¢ otted to A 
Variations ! i resu I Irom other values ot the unit costs 
han those used in plotting Fig. 2 can be easily taken into account 
ithout replotting these curves. Put 


le! log NV’ log f + log A 
nd 


le curve at any point will give the value of Y 


to the ordinate of 
for N’=fN. If 
is less than unity the length is to be subtracted. For example, 
r the point P of Fig. 2, a) 2500, A 450, wv If 


a length equal to log f, (n+-2.5) added 


= 5.56. 
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f Lo hen p? - hie pont vhere PP 
} Be 
/ yim © e po 1} ‘ alues are give 
I 

FOR VALUES OF O lM ro 10.000 S Iq 

the usetulness o iS analysis 1s limite 1) e accuracy 
determination of » ind this irn ¢ en ipon the 
knowledge of cons on ¢os 


y 
t year i ore \ansas and Mis ll ‘ 
core I 0) M4 I > ere D\ ( ‘. 
ministratio L hese O ( : Ww \ 
wer CF ( t a ered ts ‘ é 
Ihe main cause o S oreat wasta ‘ 
struction of pipe nes 
lo prevent further waste an aetermine¢e 
les with the wholesale or the distributing companies, arn 


all wholesale meters 


W elo ts ane \| sree 


ments have been made to have 
district checked by the 
Standards. 
The figures of the F 
ot the 


Bureau of 
ie] Adm nistration were obtain: r 
Statistics 


feet ol 
figures show! 


wholesale companies as to the number 
the the 
by the meters of the domestie consumers. th: 


gas delivered to cities and fro 


gates ol 


ference being the waste. (Official Bulletin, Jan. 6, 1918, p. 7 











“ngineering Achievements of the Army 


MERICAN Engineers will always be remembered as the 
lighting Engineers,” and yet their professional achieve 
ments during the Great War are also eause for just pride, 

ecess has Invariably attended their endeavors. During thi 

wal is obvious that nothing could be learned of their work, but 

now that the struggle is over, publicity is quite proper, and a 

exhibition at which many war devices were shown for the first 

time was accordingly held at Washington, D. ( 

21, 1919, under the direction of Black, 


vineers, | S.A 


on February 


General Chiet of En 


Before desenbing the various exhibits it may be well to. state 


kniwineerine Department is charged with a great variety 


Throughout the war this Department not only on 














Koor Bripet 


PorTABI 


rained its own troops but also purchased, stored 
and supplied engineering maternal and equipment of every co 
ceivable kind. The organization of the Department was also suel 
that it eould control produetion to meet its particular needs in the 
field, and early in the war, therefore, the Department found itsel! 
actively engaged in engineering research and development of new 
equipment 

their work the 


To carry on Kngineers rapidly grew from 1. 
of the total army at the beginning of the war to 10.8 pet 
times their original size, whereas 

191, This 


demanded considerable tonnage to 


cent at the end, inereasing 13114. 


the entire army inereased only times. tremendou 


rrowth naturally maintain 


oversea troops and it is therefore not surprising to tind that at 


the end ot the war the engineers were using 27 per cent of al 
lipping to Franee. 
RAILROADS 
new he first ditliculties encountered ny thie A. K. F. was 
ransportation of troops and supplies from French seaports to 
front-line trenches. The solution of this problem was shown 1 
an ‘interesting exhibit of photographs. Both narrow- and 


standard-vage equipment were shipped overseas as rapidly as 


tonnage co lal be obtained, the latter heing supplied In enormous 
quantitie- 
Locomot es, Ue nders and cars, usually 35 at a time, were loades 


completely assembled into ships. In this manner over 1300 loco 
motives were shipped to France and a great saving in labor, tim 
is of interest to 


1400 


L000 standard-gage locomotives. 


and money thus resulted. In this conneetion it 


note that the Atchison railroad which operates miles of 


track in Krance has but 
The number of ears sent abroad, if placed end to end, would 
extend 140 miles, and if the armistice had not been signed there 
would have been by July next 682 miles of ears alone. 
That the cost of railroad equipment could be lowered in war 
{ime seems ineredible, but by adopting American manufactur- 
ine methods locomotives whieh were costing the Freneh $51,000 


the introduction of 


forces ndvaneed, to replace 


modified that i place ot the 
bridges were able to Support uw ioud ot 
addition 30) met hese 


mobile artillerv. ane 


WeTE obtained. even at astinte when the price ol 


> 


rising, for $37,000 


The narrow-gage railroad proved of great value, especially 


near the because the tracks could be more easily and quickly 


front, 


repaired than roads, and in addition the cost of transportation 


was only about one-seventh that of haulage by trucks 


BRIDGES 


An exhibit which invited special attention was a collection of 


photographs showing several types-of portable and pontoon 


bridges designed especially to support heavy loads occasioned by 


the tank and heavy mobile artillery 
Portable steel bridges were manufactured in sections 10 ft. long 


They are designed so as to be rapidly bolted together and thus 


‘ould easily be transported on trucks; and because they ean earry 


loads as high as 30 tons, even tanks could be driven over them 


They were used extensively along the fighting fronts, as the 


bridges that had been destroved by 


the enemy 


The coustruction of the ordinary pontoon bridve was also so 


usual loads of 314 tons per axle the 
| 


1) tons per axl triad In 


bridges can easily earry the heaviest 


rat is now beme de pontoon 


ns 


J /, // "Y 














rig. 2 COIN, PorvraABLe SRARCHLIGHUT ON Tre DY re TRANS 


PORTATION 


whiel 


materia 


Not all The 


country. however, tor one 


is expected will carry the tameous 30 
design and development work wus 


of the 


aone {his 


most valuable bridges was 


light foot type, designed and pertected by an ergineer officer in 


France boats mad ol eanvas 


floor. \ 


285 tt. of this bridge and it can be ereeted 


This bridge is supported o1 


stretched on wooden ftrames. Duckboards torn the 


single truek can earr 
by a few men in a very short time 


In the Meuse and the 


fortified heights on the east of the 


erossing Oo the tal Ing ol the NeaVI 


river these bridges proved 
nvaluable. In some cases they were put up under heavy fire, 
iid the bridge which was thrown aeross the Canal de Est near 
Dun-sur-Meuse 


iachine-vut and shel] ire 
”?6 hours before the infantry could cross 


(Fig. 1 was under 


SEARCHLIGHTS 
As a example of American method of development an exhibit 
ol searchliehts showed what could bye accomplished even ina short 


time. 

At the opening of the war the Army-type searchlight had been 
developed only for battlefield illumination and seacoast defensé 
The best-known type of such lights was the 60-in. seacoast model 
which weighed 7500 Ib. and eost approximately $10,000. By the 
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eliuanmation of heavy ttings and the protecting let 


Kord wheels and axles for the 


doeors 
front and substituting cumnbersoni 
old type of mounting, an equally powerful hght was obt 


anes 


which costs, however, but two-fifths as much, weighs but 900 Ib 


and can be much more rapidly manufactured. This new licht 
known as the portable open tvpe., and Fig. 2 shows how easil 
bre BI bye tra sported 

In connection with he development of these hehts the ib ye 
of murrors naturally arose, with the result that metal mirror 
perhap oon replace all @lass ones It was found tha he : 
murre required Considerable time to manulacture, and that or 
one firm : the United States was properly equipped to do the 
Worl hese re \ l ones ried ane metal mirror Were Oo? 
ty raga Lrecture it a ¢o one ird that « la The proces 

uN eresting one, and brietly ollows 

he iss "> ‘ ( ia tro. ! Prichele ] he i Wi 
i] ! curt ( ‘ “ ‘ ! x cle 

‘ | ered surtac W he e depo ( 
req ‘ ‘ o how t - ‘ ! ( 
p ' a nd the py 
me repre ter mor Is stated, can pro 
ry mirrors aid an adeq pply was thus a 

i} rret } ‘ f Sickel re ] | ? 

old «¢ wi ‘ hts ear tro how » 00 a rs 
‘ i ré ‘ ( ? i“ ler ‘ \ i 
‘ I ‘ ) ! 
\l RO ON 

he demane to aps ot all kinds was tremendous, is a 

perations could not be successfully earried out unless chart 


were available in large quantities. An exhibit of a portable 


lu} 
reproducing set which went with each division disclosed the 
that American engineers could turn out 1,300,000 maps ever 4 
ours The United States Engineers’ map-reprodactior » 
iit vas said to be irae thar anv similar >I mt used fh ! 








3 LONG-Horn Listening Device For Locarine 


AIRCRAFT 


IcNEMY 


thographie machinery on portable truck bodies, which couls 

ed from the truck and placed on the ground, thus releasing 

ruck for other service, were also available, and the 29th Engi 

ers had as part of their equipment machinery of this type 

ose capacity was greater than that of the permanent Geological 
ey map-reproduction plant in Washington. 

May 


t} 


» production from aerial photographs was made possibl 
e Bagley cartograph. This machine takes three pictures at 
e trom an airplane, mapping a strip 3 miles long and 

e wide at an elevation of 4000 ft. The pictures can be easily 
tehed together, and an exceedingly accurate map is thus ob 


ned, 
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Forges ‘) | 
\s illu ra ( S me ‘ ‘ ‘ " 
! raged, one exhibit treates 0 mnb ! | née 
nonth alone 50 million board et of ‘ urbe eed, 
i pile 10 ft. high, 12 ft. wide and 6.6 miles long. Eig! ind 
cords of wood were also cut. and tl] piled 4 ! Ss it 
vide would extend 60 mile | litio dar va 
t ere mod lee Sulliede ‘ 1) u ? (i) 
lies 101 
( 
Cam ' aaa 4 
ensidilneiitndnanal a . 























PHONOTELEMETER 


AMERICAN SOUND-RANGING S La 
CATING ENeMY BaArreries 
ind time again, but the following facets as brought out by one of 
the exhibits may pe rhaps he of interest 
The Central Camouflage Works at Dijon produced daily 50,000 


sq. vd. of camouflage cover This 
hausted both the Muropean and 


which formed the chiet 


tremendous output oon eX 
\merican supply of burlap, 
material for sniper suits, 
el \ ore economical n 
was soon deve loped and produced in the United States 


camouflage 
loopholes, observation posts, iterial 
Chis con 
sisted of a 2-in. wire mesh partly covered with a light cloth and 
sprayed with paint. This proved very satisfactory 


and could be 
ery easily and economically manufaetured 


LISTENING AND Sounp-RANGING APPARATUS 


Che exhibit of devices 


tor locu 


Mining operation a 
tecting the approach of hostile airerat't, and determiniy 
tions of the enemy euls was perhaps the most con pole ! 


entertaining ot all, 
Geophones and microphones, 


both mechanical and electri: 
types, were successfully 


used in stopping mining operations 


These instruments, which operate in manner similar to the stetho 
scope, were developed by American engineers t: 


» such Aa point ti { 
their value was 


Increased about 30 pe eent 










































































































































































































































374 MECHANICAL 

Listening devices for determining the direction of approach ot 
hostile aircraft at night had long been in use. The original long 
horn listening device as built by the French (Fig. 3) was, how 
ever, a cumbersome affair and could be moved only with the great 
est of difficultv. Again 


American methods came to the reseue. 


and an equally effeetive but portable apparatus of the parabolic 


type (Fig. 4). with the famous Ford wheel and axle again in evi 
dence, with plaster-board detecting surfaces, was soon available; 
and, as might have been expected, at nearly one-third the original 
cost 

Perhaps the most delicate technical instrument developed and 
in use during the entire war was the phonotelemeter, shown in 
hig. 5 Chis instrument not only locates an enemy battery, but 
it gives the caliber of the gun as well. These remarkable results 


merely trom the report of the gun. The operation 


of th strument is ehiefly electrical, and, surprising as it 


A single 


located 117 guns or bat 


may 


seem, ls ot set covers a 5-mile 


affected by rifle fire. 
front, and is reported that one section 
tenies in 24 hours. 

The English 
photographi 


apparatus, known as the Bull-Tucker, makes a 
record of the disturbance caused by the report of 
Che French 


Tape Tor 


each gun and American 


the 


he tape is afterward sprayed with wax. 


developments used a 
the reeord 
This method 
nformation destred in a much shorter time. 

According to all reports, the Germans never possessed any such 


smoked recording firing, and to make 


permanent 


rives the 


remarkable instrument, nor anvthing that could even be ealled 
similar i nature 
It was by means ot this instrument that one of the long-rang 


guns which fired upon Paris was finally located and destroyed 
After the armistice was signed, a survey taken by an 


that 


Americal 


otheer Sfhowee¢ 


l In every case the location oT el emy guns was 
within 20 to 30 ft. of that as determined by the phonotelemeter. 
A filash-raneinge deviee, also electrically operated, Was exte! 
sively used upon the western tront This device is used in eor 
junction with observation telescopes for locating enemy batteries 


from the flash of their guns, and it proved very effective. It ea: 
be used ¢ 

The lmportant di 
velopments of the Engineering Department in the United States, 
ind touch only here and there upon the activities of the Enginee: 
Corps in France. “ Over there,” 


ther for day or night work 


exhibits just described comprise the more 


ot course, the real constructior 


work was done, 


tor all fortifications, roads, railways, docks and 


wareliouses, camps and hospitals, water-supply 


work of the engineers 


systems ane 


SPW eR} 


READJUSTMENT OF INDUSTRIES 
PEACE CONDITIONS 


By JAMES D. MAGEE,' CINCINNATI, OHIO 


TO 


} KFORE discussing the problem of readjusting to peace con 

ditions, it will be well to recall something of the organization 
of modern business. 
sufficing. It 


In pioneer days each family was nearly self- 
produced the things which it needed to eat and wear. 
Now, as the result of ever greater and more complex division o! 
labor, the ordinary man spends all of his time performing some 
small part in the manufacture or marketing of a product. The 
result of the change is greater interdependence. The individual 
is dependent upon the proper functioning of the whole system for 
the disposal of the product in which he is interested and for the 
possibility of purchasing the things he desires. Again, it is well 
to recall the method by which the decision is reached as to what 
will be produced. With few exceptions things are produced be- 
cause some one thinks it will be profitable to produce them. That 
is, price levels and profit margins are relied upon to direct pro- 
duction. 


The problem confronting us as we entered the war may be 
stated in general terms as follows: We had certain limited 

Associ Professor of Economics, University of Cincinnati. 

Synopsi rf irks before the Engineers’ Club of Cincinnati, Novem 
ber 21, 1018 


ENGINEERING 


THE JOURNAL 
Am.Soc. M.E. 


amounts of labor, land, materials and equipment. 
men were to be taken as soldiers and sailors. 


Some of the 
The remaining labor 
and resources had to be utilized to provide the food and clothing 
and munitions for the army and navy or equipment to make them, 
as well as to support the home population. The problem was how 
to shift labor and equipment trom non-essential to essential in- 
dustries. The readjustment was brought about by the appeal to 
the desire for profits and by the use of priorities in the supply of 
Any quick readjustment is diffi- 


was made easier beeause it took 


materials and in transportation. 
cult, but this one 
nection 


place in con 


with an almost unlimited demand for the products of 


industry which showed itself in rising prices. 

Now we have another problem of readjustment. The men are 
eturning trom lrance and the tra ng camps, The Government 
demand, backed by unlimited purchasing power, has fallen off. 
Phe labor, land, matenals and equipment must be used to make 


things wanted by people in general. This readjustment will be 
nore diftienlt as it will probably take place with prices falling 


The nearest analogy to this condition in our history is the situ 


ation of the North after the Civil War. mil 


Then an army of a 


lion men was demobilized without any trouble Agriculture, 
manufactures, mining and foreign trade all inereased. It will be 
instructive to examine the two cases to find wherein thev are hil 
and wherein different 

The eases are alike that the | r he ( \\ va 
done mostly in the South and in the present war ir iroyp 

Our general economie organization has become more complex 
since the Civ War Specialization and divisiot bor have 
been carried to a greater degree At present many men’s chances 


ot employment depend upon whether people will want 


enough 


of a certain article to justify some one ordering a machine whic! 


will be used in making it. 


makes our present 


This complexity 
problem more difficult 

\tte 1 ( War manv of the met ent we i 
the Homestead Act of 1862 had made 
They could take up this land and at least make a li lng 
markets Al 


exhausted, so this easy solutior s not 


the tree tertile land which 
available. 
needing to bother about 


land is 


without 
fertile 


present the 
DOSS! 
Secretary Houston proposes to reclaim and irrigate land to give 
to the returning soldiers, using the labor of the soldiers, in this 
way helping to give employment in the transition period 

After the Civil War many of the returning soldiers helped build 
railroads in the West. While at present there is not n 


uch need 


for new railroads, there is certainly a great 


dea ol deterred 
maintenance which should provide employment 

The Civil War brought an increased use ot 
the North. 


although the 


agricultural ma 
chinery in By this means the total product 
smaller hie 

production lasted atter the war and formed the basis for an export 


trade in agricultural products. 


was il 


creased, labor force was increased 


Much machinery was introduced 


in manufactures also. The present war has both intensified the 
use of machinery and increased our equipment ot 


various types 
of plants. It 


remains to be seen whether our initiative will be 
great enough to use the plants for peace goods and develop large 
production as was done after the Civil War. 

It is hard to form a judgment in the matter of possibilities for 
foreign trade. Europe had not been involved in the Civil War, 
and when it was over was ready to take large quantities of our 
exports. At present there is no question about the need for food 
and equipment in 


serious problem. 


Kurope, but the credit arrangements present a 


We are decidedly better off with regard to our monetary system 
than the country after the Civil War. The 
vreenbacks had driven gold out of eireulation and 
wildly. Our system is sound. Prices rose 
compared with pre-war prices in both cases. Prices in 1866 were 
higher than in 1865 and after that declined gradually. 

The whole problem of readjustment is one of producing things 
which satisfy the new demands. People desire many things they 
have been forced to do without for the period of the war, and 
many of them, for example, the railroad employees, have greater 
purchasing power than they have ever had before. 


was inconvertible 


prices move 


present monetary 

















Heavy Field Piece With Mobile Mount 


By ENSIGN C. L. McCREA,' U.S. N. Kt. F. 


LURING the war the Navy Bureau ot Ordnanee originated al ne trom the short lengt ‘ eeoll, ie entire a 
a number ol remarkabl projects, and their success as toryv of hoard ship, were I ! rie mara ny. 
been due in no small measure to the sound engineering and strong uulmggers and cons eranpie bracil d 
principles applied design and constructio1 Practice | of bed were require ! i ! 
this development work was done by oflicers of the reserve force, to the line of the track on whic t was locates 
zraduat neineet ind men Of high standing he pl | Na ( dering t 
310 \ ! it ! remarkable hieve | ve put. naturally a ff railway 
lCSILT ind construction Of an entirely new [type or ! r mounts They planned how er 1 e the ! ’ ition 
i | I vul The evolutio ‘ 1 ! ‘ t ) ‘ » ler ( so 
it little on ? ! ‘ ‘ is 
i ) ( ! \ red \\ ‘ ! ! ‘ 4 
( rke 











ic. 1) Hign-Powrr 7-1N. GUN WitH CATERPILLAR MOUNTIN 





ed to this duty. This of course meant that the convoy was of the guns if a suitable field mounting were developed, and 
ve submarines that might appear, and it is generally on March 15, 1918, work was therefore started along such lines 
eded that submarine-offensive guns must be light, quick, and = of design. 
hitting The problem was to obtain a mobile field mounting for a gun 
was therefore decided that an improvement in the armament weighing nearly 15 tons. The mount was also to permit trans 
battleships could be made by substituting 5-in. 5l-cahber portation of the gun and mount as a unit, so that no prelimi ary 
for the 7-in, 45-ealiber battery. This change was approved preparation of the gun was necessary before firing. The 7-in, 
1918 and the substitution of guns was begun at once. eun was the heaviest and hardest-hitting gun for which a mobile 
umber of 7-in. guns available for other service, and field mount of this kind had ever been contemplated, and in 
rent need of our forees in France for artillery turned addition, the time allotted for design and construction was ex- 
on to the possibility of placing these excellent guns in ceedingly short, as the mounts were desired in France before 
the western tront. the close of the vear 1918, 
Army soon received a number of these 7-in. guns, which A study of existing designs was immediately commenced and 
mounted on railway ears especially built with a drop- it required but little study to show that a wheeled mount tor 
bed so that the entire gun and its mount, exactly as it the 7-in. gun was not practicable The weight of the com 
used on board ship, could be placed on it. pleted mount would be in the neighborhood of 70,000 Ib As 


‘lis method of mounting the gun was unfortunately limited suming a 6-ft. wheel and an are of contact of 25 deg. with the 
ts use by the fact that the elevation set by the naval mount, ground, the total bearing surface to carry the load would be 
leg., was still maintained, which limited the range to 14,000 about 6 sq. ft. This gave a ground pressure of about 6 tons 
, or about 8 miles. Furthermore the heavy trunnion pressures per sq. ft., or 88 lb. per sq. in., a pressure of course out of the 

Ordnance, Washington, D. C. question, as the gun would undoubtedly become hopt lesslvy mired 


oor 
vid 
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even shghtly sett 


mounts difficult to place into position and 
correctly aim, and their tendency to roll back on firing makes 
rapid and continuous fire a difficult task. 


when it encountered eround. Furthermore. 


large-wheeled are 


In the face of these difficulties, a search was made for some 
better method of mounting the gun, and the principles of the 
so-called ‘ caterpillar ” belt the 


suggested. wheels it was proposed to use a steel 


for transporting mount were 


Instead of 
frame with rollers earrying a link belt presenting a large su 
Such a 


face to the ground. mount had been used fon 


and 


never 
a gun in which the 


reactions weights were so great, and vet 


there appeared to be no serlodas objection to the idea. Sutlielent 


strength could be given to the construction to earrv the loads 


lnposea, 


that a ground 
contact area of 28 sq. ft. would be obtained, giving a pressur 


ot 18 lb, less th 


and preliminary ealeulations showed 


per sq. in. an that of a horse. Designs fon 
mount of this construction were aecordingly commenced. 


It was hoped that a number of parts, such as the gun slide, 


recoil mechanism, ete... from the marine type of might 


mount 


new land mount, but on consideration 
desirable to lengthen the 
much as possible, reducing the trunnion pressure on firing, and 


in turn the weicht 


he incorporated into the 


if appeared more recoil of the gun as 
of the mount, rather than to build a heavy 
Further 
more, the counter-reeoil mechanism was designed to return the 


mount capable of standing the heavy recoil forces. 


gun to battery only at elevations up to 15 deg., and as an eleva 
tion of 40 deg. was contemplated in the new mount, a new design 
ot counter-recoil mechanism was necessary. The designers there- 
fore soon found that they must work from the ground up. Every 
part of the mount had to be newly designed, only the gun and yoke 
being used of the material taken from the battleships. 

The Naval Gun Faetory had preliminary designs for the new 
mount out within a fortnight. They ealled for a mount with 
caterpillar-belt wheels, a structural-steel carriage, made of shapes 
easily obtained, a gun slide equipped with hydraulie recoil and 
pneumatic counter-recoil systems and having an allowable travel 
of 32 in. in recoil, which reduced the 
proximately 120,000 Ib. 

The designs submitted were at least a year ahead of current 
development, yet they were so carefully worked out that they 
met with instant approval, and authority was given to proceed 
with the details. On May 25, 1918, the detailed designs were 
pronounced complete, and, shown on 164 separate drawings, 


trunnion pressures to ap- 


were ready for submission to the bidders. 


DESIGN OF THE Mount’ 


Caterpillar Wheels. The eaterpillar wheels, on which the 
and earriage rest, are of the naval type. The wheel itself 
sists of an endless belt of cast-steel links connected by hardened 
pins. Each link carries a corrugated forged-steel plate which 
makes contact with the ground, the plates overlapping so that a 
continuous surface is presented. Detachable grousers are pro- 
vided to prevent slipping when descending hills in rainy weather. 

Within the belt are arranged the sprocket and roller wheels, 
all carried on a steel beam of special design. The sprocket 
wheels carry but little of the load, except when the gun is de- 
seending a hill or the brake is applied. Eleven truck and idler 
and 4 above,-support the belt and carry the 


gun 
con- 


wheels. 7 below 
load. 

A brake is provided to permit control of the when 
deseending hills, and also to lock the caterpillar in position 
when the gun is set up for firing. 
joint operating on thi 


although exceedingly simple, has proved very satisfactory, 


mount 


This brake consists of a toggle 
rim of one of the sprocket wheels, and 
In the design of the gun earriage, standard 


Gun Carriage. 


structural shapes were utilized as far as possible, as it was 
realized that under existing war conditions special work could 
be obtained only with difficulty. two 
side girders, cross-braced at each end to form a unit with a 
central well into which the gun recoils. <A traversing gear is 
built into the rear end of the carriage to permit of accurate 
This gear consists of a ecast-steel plate which rests on the 


The earriage consists of 


aim. 
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vround underneath the struetural work of the trail being held 


thereto by clips. A worm shatt operated by ratchet wrenches 


shifts the trail with reference to the plate and enables the gun 
to be accurately trained. 


The trunnion seats are placed at the upper end of 
riage. Navy euns do not carry the trunnions attached directly 
to the gun, but are turned to a smooth surtace on the outside 
A eylindrical casting, known as the gun slide, to whieh the 
trunnions are attached, carries the gun The gun shde als 
carries the recoll and counter-recoil mechanisms These a 
contained in eylinders, and operate through pistons attached 
to the gun yoke. The shde is fitted with bronze liners, on whi 
the run bears when it slides in and out o1 firing. 

In the 7-in. eaterpillar mount the trunnions of the gun are 
mounted sufficiently high so that at maximum angles of « 
tion only a shallow trench about a foot in depth is requires 
allow clear space tor the recoil of the gun. 

Recoil and Counter-Recoil Systems. Reeoil « ( ! 
ip by means Ot a simple hvdraulie brake, i! W hie 
is absorbed by toreing a mixture of glycerine and wate 
orifices of gradually decreasing diameter 

An elevation of but 15 dee... it will be remember 
permitted by the mount in whieh the gun was carried 
ship. When so mounted springs were used to return t ! 
to the battery, or firing, position, and these functioned sat 
factorily. The high elevation of 40 deg, permitted in the new 


type of mount, however, made spring return imposs ble 


Pneumatic system for counter-recoil return are it 


quite ¢ 
i 


sive use abroad, and these were investigated in the seare] 
proper mechanism. After a considerable study it was «ke 
cided that the French type of mechanism, as used on 155-1 
guns, would do the work. In this type when the gun fires, a 
piston attached to the gun yoke moves backward in an airtig 
eylinder containing air at a pressure of several hundred pounds 
per square inch, and this air pressure brings the gun back wher 
the gun has reached the end of its reeoil. 

The objections to the adoption of the French system were 


the exceedingly close limits to which it was required to machin 
the parts, and complications in the mechanism itself. Mor 
over, all the parts are arranged in one cylinder with a viev 
Accordingly, the 
was redesigned to adapt it to American methods o 


to extreme compactness. entire mec! anisi 


tf manutacture 
In Fig. 1 the counter-recoil mechanism can be seen located 
on top of the gun slide (the reeoil cylinder is located below 
As redesigned, it is a combination of three cylinders, connecte 
at the lower end by a cast bronze head. The attache 
to the yoke operates in the central cylinder. <A simplified sys 
tem of liquid packing is retained. The entire system is made uj 
of shapes and materials easily seeured, requires the minimum o 
machining, and on the whole is well adapted to American manu 


piston 


facturing methods. 
TESTS 


On September 26, just one hundred days from the date tli 
contract was placed, the first two gun movnts, complete an 
ready to fire, were shipped to the Naval Proving Ground, a 
Indian Head, Md. 
Up hill and down they were hauled, over roug 
They proved then 
which the tracto: 
were 


On their arrival the guns were first given 
road _ test. 
eround, and along hillsides at an 
able to negotiate any ground 
themselves were able to operate. 

down, and yet the weight of the gun and mount was so eve! 
distributed that no damage 
was necessary to traverse them, 


angle. 
over 
Obstructions 


selves 
mow ¢ 
was done even to roads when 
The guns were proof-fired, and every expectation of the « 
The range of the gun, at its maxim 
{ was 24,000 yd., as predicted. No braci 
of the mount was other than a few timbers laid 
the ground under the trail to distribute the load. The eaterpill 
tread, locked in position by the brakes, was as steady as a « 
erete foundation, and the gun remained steady on the point 
The counter-recoil mechanis 


signers was fulfilled. 
elevation of 40 deg., 
necessary 


aim even during continued firing. 
and all the other parts of the mount functioned perfectly. 























Diesel Engines and the Merchant 


N 


7’ 


larine 


Review of Developments On the Pacifie (Coast 


N an end to answer the question \\ = the inter 
fico Dustion engine not used more extensive lor marine pro 
1) ne e San kFraneisco Seetion devoted its meet Ly 
mber 19, 1918, to a diseussion of the Diesel eneine as applicd 
} er nt marine The papers presented were el lv a 
record ot pa performances of motorships on the Tacific Coast, 
) was also pointed out that the int al-combustio ‘ rines 
! ng greater rmportance, and n ilt tely re 
4 | I ! CCT or } (‘one ‘ QS} I _ 
| rere ie Corporatio ‘ ssed_ the O 
‘ i ‘ i ) nperrormane (y 
A Dd ’ ‘ e Dow Pump & Diesel Engine Co., 
( i paper o I Diese oll engine ot the motorshin ]7 
Va Both « ese papers are abstracted below 
J Hi lI ! ) Dr ent ot the seal a Pac ‘ ())] | 


( ompan ) ! a short paper illustrated by about for 
COVeO! e } story and development of Diesel eng 
‘ o I ole the more recent installations on oecear nr 
vessels. 
Perhaps the most interesting fact brought out by Mr. Hans 
emarks was the statement that there are nearly 800 motorshi}s 
vil trom 1000 to 12.000 tons capacity now in operation 
Some ot these ips are making trom 40- to 50-day continuous 
ins covering more than 10,000 miles and earrvinge eargo of 


11,000 tons [hese ships consume during such voyages 400 tons 


fuel oil instead of the usual 1500 tons of eoal of the ordi 
uner, with a resulting saving of approximately 1000 tor in 
wl and in addition making available another thousand tons of 
revo Space 
Diesel Engines on the Pacifie Coast 
Bruce Luioyp 

(he development of the steam engine, extending over period 
ibout one hundred years, has now reached such a stage that it 
probably one of the most perfect machines that has ever been 


rodueed. The steam engine is wonderfully smooth-running and 


ssesses great flexibility of power. And yet the ship owner is 
install 
the 
Its future is doomed by 


necessary adjunct, the steam generator, which hi: 


nstantly being urged to diseard his steam engine and 
ternal-combustion engines, and for the simple reason that 
eam engine is not complete in itself. 
is never been 
mproved so as to remove its attendant danger and other well 


nown disadvantages. 

lhe space occupied by the boiler in a steamship, together with 
i¢ large amount of room necessary for fuel, is the most per 
exing problem that presents itself in the construction of a ser 


eable and economical cargo carrier. Attempts have been made 


vercome this objectionable feature by placing the boilers on 
upper deck of the ship, which is not so valuable tor cargo 
ce, but the fact remains that the boilers are still on hoard, 


¢ at least their weight and detracting just so much tren 
reneral efficiency of the vessel. 

In spite of the fact that the 
es this difficulty and gives a tremendous advantage in cargo 


internal-combustion engine over 


rrying capacity, steam-driven vessels have been clung to with 


tenacity equaled only by our forefathers in their unwilling 


to diseard the sailing ship and adopt the steamer. So strong 


their distrust of the steam that it is only within the 
fifteen years that owners of steamships were able to overcome 
ir fears that the steam engine might break down and depend 


e have to be placed on sails, as all ships up to that time were 


engine 


vided with considerable sail area. 
There are, however, other and perhaps more weighty reasons 


‘ | 7) e 

on engine Almost « pro 
‘ uring the boile and e1 ( ) ( , ' 
engineers skilled in the ope! 

i able On tl tt ' 

Despite these disadvar es, I vever, ernal-colr hor 
engine 1s rapid hye pte ' ‘ 
record of perton ee is at ones ource Oo ‘ 

During the past two 
( ’ } 7 1 
nanutfactured by .J. ¢ , - 
SO -« lle« ! = } 

\ em ar ; 

fuel Is ¢ ner no Aa ib] ‘ ( t ) | 
tankage had therefore » be pro ‘ ( 

supply the engines, when running at full speed, for a voyage « 
ward and homeward of nearly 17,000 miles 

These ships arv in size tron 1500 to 3500 deadweic} 

nd the size of the engines wit which they are equipped ral 

rom 320 to 600 hp These ¢ es are of the direct revers 
type. They have no camshafts or intricate gearing; a small con 


off the forward end of 


o the 


pressor driven the crankshaft supplies a 


fuel on enteri eylinder; and the reve 


tor vaporizing the real 

the engine s affected by preignitior 

The first large auxiliary ship equipped was the City of Port 
and, one of the three sister ships built ar owned by the Me 
Cormick Steamship Company, of San Franciseo These ‘ 
ire approximate ly ot 3500 deadweicht tonnage and are equ ppec 
vith twin engines of 320 b.hp. each Che engines have of ru 
continuously for 45 days. The average speed maintained was 6.8 


but whe n the alloy ed sf 


Knots, engines wert o develop their fu 
power the speed averaged 7.5 knots. The sails were of practi 
cally no use on any of these voyages, and these vessels would 


more properly be designated as low-powered motorships 
The daily fuel consumption averaged 23 bbl. of 


r 17.000 miles, 


24 


db! 


oil o! deg 


B. gravity, and for a voyage coverin 1997 
fuel oil were used. 

The motorships that have attracted the greatest attention, how 
ever, are the full-powered vessels, as these afford the best oppor 
tunity of comparison with steamships. Four such motorships 
(twin-serew) have lately been added to the fleet of W 
& Co. 


erate-sized ships equipped with fuel-oil engines. 


R. Grace 
They are excellent examples of the possibilities of roe 

These ships, all 
of the same design, are the Santa Elena, Santa Isabel. Santa Cris 

and Fla d their 
Length, 235 ft.; breadth, 42 ft.; depth, 29 ft.; 
about 2000 tons on 18 ft. 6 in. draft. 


of each ship eonsists of two 320-b.hp 


na Santa dimensions “are as 


a. a 
cargo capacity, 
The propelling machinery 
Bolinder engines. Th 
main fuel supply is carried in steel tanks having a total capacity 
1770 bbl, sufi t 


tensive radius over which these 


client for nearly 75 davs’ running. and 


vessels are able to travel without 


refueling gives them an immense advantage over the ordinary 
steamer. The auxiliary machinery consists of one 15-b.hp 
Bolinder engine direet-connected to a 10-kw renerator and one 


rotary pump of 2500 gal. capacity; also one 8-b.hp. Bolinder 


engine connected to a 5-kw. generator and 
Ty 
3runswick motor-driven 


ft. 


vovages 


rotary compressor 


ese ships earry a refrigerating plant consistir 


machine, and each has about 600 eu 


All of these vessels have completed 


‘ce 
of refrigerating space. 
to New York, via Valparaiso, calling 
American ports and the Panama Canal—a 


at other South 
distance ot over 14,000 
miles, at an average speed of 180 nautical miles per day 

The engine troubles that developed have been chiefly eracked 
eylinder heads and broken compressor shafts. It was noted that 
the fracturing of the evlinde r heads alway < oceurred while n | 
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engine in entering or leaving port, and never at sea. 


the head 


vering the 


This, it was found, was caused by the overheating of 


when the engine stopped, as the circulating pump of the water- 
cooling system was driven trom the main erankshatt The sud- 
den cooling and contraction which thus took piace when the en- 


gine was started again has been entirely climinateld by devising 


means to keep a constant circulation of water through the cylin- 


der heads even while the engine is at rest 


The breaking of the compressor shaft which occurred in the 


first three installations was due to a mistake in desien whieh was 


( uck and easily rectified, and there us ever been a reé 
rence ot this trouble. 
\ ste motorship ot 83500 tons «armes on a aireet vovage of 


8,000 to 10,000 miles nearly as much revenue-producing cargo as 


a steel steamer of 5000 tons otf the same speed, as the following 
table Pal ows: 
Motorship Ste 
Dea ‘ Pe 
Fu i ! ‘ 22 
Coal f t « a 
Wa ~ 
Net poving rs tor dweight 


It no tf ded, however. to advoen the mmternal-eor yistior 
ngine fe issenger ships, or for vessels carrving cargoes wl 
must be ansported within the shortest possibl sinee ll 
these cases the necessitv for speed relezates the question of eco 
omy fo a place ol secondary importanes 

Merchant ships and steamers, on the other hand, are operated 
solely for prot and the hull that can earryv the most cargo at 


the lowest cost is obviousl\ the best. 
In 1911 


atter making a 


ngine entered our 


a ship propelled by a new type ot « 


port most suecessiul voyage from Copenhagen, 


Denmark. This 
East Asiatic Co., 
Europe as the Diesel engine. 


vessel, the motorship Siam, was owned DY the 


and equipped with a type of engine known in 
Vessels propelled by this new type 
of engine repeatedly visited our coast and soor making the 
trip to the Coast and thence to the 


perfectly satisfactory and efficient manner 


were 


Pacifie Orient and back in a 


In 1916, wher ships were greatly needed to carry our products 
o Europe a were being built as rapidly as possible, the great 
proble obtaining machinery presented itselt Kingine 
facturers were building steam engines and boilers for large steel 
chips d could give no time to the building of engines for 


smaller craft. The average ship owner was therefore glad to get 
whatever he could 
Wher ooden sailing vessel was decided upon to meet the 


semi-Diesel 


Subsequently, however, it Was used as 


great emergency, the so-called type of engine was 
adopted as ab auxiliary. 


a full-powered propelling unit and thus a practice new to the 


shipping men of the Pacific Coast and untried by the manufac 
turers came into vogue. Since this proposition at onee had as 
sociated with it the suecessful practice of the Europeans, the 


semi-Diesel gained great popularity. 

A good many types of American-built Diesel engines have been 
Marine engineers have had their oppor- 
tunities to prove their skill in operating them, and the time is 
rapidly approaching when the ship owner will see that the Amer- 
ican-built internal-combustion engine occupies a front-rank po- 


installed and tried out. 


sition as a prime mover in ship propulsion. 


Performance of the * Libby Maine” 


GrorGe A. Dow 


\ Diesel-engine installation watched with unusual interest on 
the Paecitic Coast is that on the Libby Maine. This vessel is a 
2000-ton wooden ship of very rugged construction, and built es 
pecially for severe arctic service. She is 240 ft. long, 43 ft. 
beam, 24 ft. molded depth, has a mean draft of 22 ft. 8 in., and 
is equipped with two 424-i.hp. Dow full-Diesel-type oil engines. 
These are direct reversible and are connected through Falk re- 
duction gears and Nutall flexible couplings. Each unit is tied 
to an engine bedding designed to give the maximum stiffness and 
security against deflection. 


rreatest 


Heavy timbering securely 


Tue JOURNAL 
ENGINEERING AM. Sox M.E. 
bolted to the ship’s frames run in single lengths the entire length 
of the engine unit. The Nutall flexible coupling is placed be- 
tween the main engine and reduction gear to relieve any pos- 
sible strains between these units, as well as to act as a_ float. 
The reduction gear and thrust block are bolted to a single heavy 
cast-iron sub-base By the use of the reduction rear the most 
eflicient engine speed of 250 r.p.m. and the most efficient pro- 
peller speed for this size of ship, 100 r.p.m., are obtained 
The engines installed in the Libby Maine are of the six-eylinder 
open A-trame type of construetion. Six cylinders were used in 
order to give maximum flexibility and positive starting positions, 
and the A-trame design was adhered to because it afforded the 
rreatest accessibility to the bearings and pins. Marine engineers 
are anxious to know where their pins and bearings stand and 
feel more secure when they are able to “ feel’ parts subject to 
heating 
The evlinders are separate castings; cevlinder head ire oft 
standard box construction and pistons are of the long trunk 
type The crankshaft is in two sections, the forward and after 
section being interchangeable. The lubricating system is con 
trolled by drip oilers, the oil being measured into individual posi 
vely timed o mumps attached to ead \-fra () tunger 
of this pump supplhes the piston ibrieat rv d the other the 
piston pin. TI hearings are lubricated by 1 vlers and 
the erankpin by centrifugal oil rings 
Che operation of the entire engine is controlled by three levy 
ers eentralized at o station A novel feature of this installa 
tion is that one i! s able to control both e1 rines trom one 


Even in the treacherous waters of the Bering Sea this 


platform. 


I 


control was absolutely responsive to the eaptain’s wis 

Iwo levers are used to rovern the action of the e rhe while 
the reversing me LILES! is manipulated by the t re r R 
ersing 18) accomplishe by the single movement « rtic 


sliding cam, an oil-compensated air piston, which 


actuated by 


automatically lifts the cam rollers clear of all the cams, then 
slides the camshaft to the desired position and finally returns 
the cam rollers to the cams, thereby giving the proper timing of 


the valves for the new direction of rotatior 


Air pressure 1S ther applied to the pistor 5s ol 
through the air starting valves by a single movement of the con 
trol lever until momentum is aequired, when another single move 


ment of the same control lever automatically cuts 


sure and admits the fuel oil to the evlinders The entire mech 
trlisin Is oroug \ le rlocked lo ri a i 1 i! sf 

on the part of the operator. Automatic loeking devices block 
the exeeution of any movement not made im the proper sequenes 
he speed of reversal is controlled by the pressure ol the an 
appled to the air piston of the reversine evlinder and 

lation of the velocity of oil displacement from one side of 11 


piston to the other. 

In order to obtain flexibility ot operation, economic use of 
the en 
tire unit, two control levers are provided, one ‘ever for each set 


starting air, and added security against a shutdown of 


of three cylinders. 
125 ; 


spe d, 850 


The general characteristies of the engine are: 
12 in. stroke, 18 m.; crankshaft : 
r.p.m.; floor space, 20 ft. by 5 ft. 1 in.; height above center of 
crankshaft, 8 ft. 10 in.; approximate net weight, 125,000 Ib 

An ideal trip from Seattle to Honolulu and return to Sar 
Francisco was experienced and 


diameter, 71% in.; 


a record in fuel economy made 


Extracts from the official log indicate the following 
lu nsumptior bbl.. Lot 
foetal distance, miles.. 244 
Pime vag e* 14 days, 18 hr. 15 
\verage my, gal. per nautical milk 4 
Average peed Knots ‘ 


Krom San Francisco to Seattle ery | 
The chief engineer reported that the serew was out 
the but 


time, due to the pertect action ol the governors. 


eavv Weal 
countered. 
of the water half of time, no racing oecurred at ar 

The engines of the Libby Maine are an example of approve: 
European practice adapted to the needs of the Pacifie Coast 
and stand as a milestone of progress in the use of the internal 


combustion engine as applied to marine propulsion. 

















Mechanical Features of Vertical-Lift Bridge 


A Veteran Bridge Engineer's Comments on Mr. Van Cleve’s Annual Meeting Paper, Together with 
Details of a Recently Constructed 260-ft. Double-Track Lift Span 


By DR. J. A. L. WADDI 


At the 1918 Annual Meeting a paper of} the above title, presented 
by Mr. H. P. Van Cleve, dealt with the important developments in 


the operating mechanisms of vertical-lift bridges during the past 25 
years, and devoted special attention to structures designed and con- 
structed under the superviston of Dr / i WH addell, the eminent 
bridge engineer and author of treatises on bridge engineering. Dr. 
Waddell has been good enough to supplement Mr. Van Cleve’s presen 
tation by the following additional particulars of some of the structures 
lescribed in the paper, as well as by details of a new Lift bridge at 
Louisville, Ky., embodying his most recent ideas in design { com- 
prehensive abstract of Mr. Van Cleve’s paper appeared in The Journal 


Voven or ‘lO, p 4 


KANSAS CITY, MO 


vy the writer to pers e} Oy 
the Said plead r Would no have beer wees 
lor an important tact pointed out, viz., that the ity ol ¢ 
would have had to pay the tull contract pr oO! the r 
whether it were built or not 

The specifications called tor the ng oO span tot 
height INVOLVING a raise oO] 140 it n OU see.: a d, I ich 
Surprise ol everybody, on the first trial the span went up u 
half of that time Afterward the writer timed the oper 
>and dow a ) ( i ne spa Could De ove ‘ 
ull heigt n 2S This w ce) nly ore rl | 
omy i ‘ vO engi I ! ‘ I 

ical body, inelue he highest bridge author in Ameri 


Referring to the Keithsburg bridge which Mr. Van ¢ 


ions, the heavy-duty, slow-speed gasoline engine 


] 
ponderous, ANd COonauerve to War, a no 


SS —- saevenpsteniaianening 


ag 
IX 














Fie. 1) Doubpite-Track Lirr BripGe or 


nal which forms the entrance to the harbor ot Salety to 

vessels in that vicinity. The War Department prevented th 
ing of the structure, but in 1902 permitted at the same loca 
the construction of a transbordeur. 


on after the rejection of his plans for that proposed bridge, 


vriter was retained to design and supervise the construction 
similar but shorter-span bridge at South Halsted Street, 
ig0, the first bridge mentioned by Mr. Van Cleve in his paper. 
structure was built under great difficulties and in spite ot 
discouragements. The Chicago engineers as a body wer 
ed to this type of bridge; and the then highest authority or 


s in America, the late George S. Morison. stated flatly that 


} 
j 


d not possibly operate, and that it would be impracticable 

the span off the piers. On the strength of this statement 
ity Engineer, Mr. Geraldine, made all the arrangements for 
ing the contract for the construction, although some of the 
ucture had been completed and a large portion of the metal 
had been manufactured. It took some very earnest pleading 











used 


igh undoubted! el 


mobile or tractor engine, will prove more satisfactory for 


lift bridges. 


In truth, though, gasoline engines are to be 


bridges only as a last resort or as an auxiliary; 


motors are far superior in every respect. Ag 


re | 


" 
i 


bec nuse 


motors are much more satlistactory than alternating cul 


tors: and, consequently, they should be used whenev r 


direct-current supply of power is obtainable. 


} 


mportant points. 


pleased to see that Mr. Van Cleve has ealled att 


a 
I at 


ention 


Mr. Van Cleve mentions that the heaviest sheaves yet 


any vertical-litt bridge were those for Bridge No 


158 ol t 


direct 


} 
Lit’ 


sylvania Lines West of Pittsburgh, and that each sheave 


31 tons. Within the last tew weeks there has been complet 


the same railway company a vertieal-lift bridge, desig 
. | : 


Waddell & Son, Ine., across the Louisville and 


that lies adjacent to the Ohio River at Louisville, 


the sheaves for this structure weigh 38 tons ea 


Portlar d 


] 


( 


Kentuck\ 
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As this Is the 


following de seription of the 


the 
interest: 


latest thing coust 


ver\ in litt-bridge ruction, 


structure should prove ot 


The double-track span, which is 260 ft. long between centers of 
3,000,000 Ib., and is lifted 32.4 ft. in 


ropes 2', in. in 


end bearings, weighs about 
45 sec. There are 64 counterweicht diameter, 


passing over the four 15-ft. sheaves. The motive power consists 
of two 150-hp., 220-volt, a.c., 60-ceyele, 580-r.p.m. motors equipped 
with solenoid brakes. Magnetic control is used 
the 


of three sets of spur gears to a cross-shaft having a pinion at ea 


Speed reductior 


from motors to the winding drums is made through a trai 


end meshing with two drum gears. 


The span is shown complete in Fig. 1 and the operating ma 


chinery in Fies. 2 and 3 Fic. 4 shows the operating drums whie 














House or Lirt BripGk SHOWN IN Fic. 1 


MACHINERY 


raise or lower the span and which are quite similar to thosé 
used in the Don River bridge in Russia. 
the cross-shaft has been improved by adding two bearings and 


However, the detail of 


two couplings, thus giving more rigid supports for the pinions 
and making the lengths of shaft between the center main frame 
and the drum frames truly flexible. This detail eliminates en 
tirely any trouble from errors in the alignment of the thre 
frames, which otherwise would cause considerable friction and loss 
of power. Hand operation is provided for by two 4-arm capstans. 

There are 16 plow-steel operating ropes, each 1 in. in diameter, 
the drums and sheaves over which they run being 36 in. in diam 
These ropes work in pairs, i. e., there are two up-haul and 
The take-up 
devices for the ropes are eyebolts threaded over the entire length, 


eter. 


two down-haul ropes at each corner of the span. 


with anchorage attachments at top and bottom of towers. 

The counterweight sheaves, the heaviest yet built, are con 
structed of steel plates, angles and castings. In their designing 
special care was taken to eliminate the troubles which had arisen 
in connection with the built-up sheaves described in Mr. Van 
Each rim segment is fastened to the side plates 
by a sufficient number of rivets to take the entire load coming 
upon it from the ropes; and 1%4-in. spaces were left between the 
segments, so that there might be no trouble if the lengths of the 
It was originally intended to fill these 
spaces with hemp; but the eutting tools gave trouble when the 


Cleve’s paper. 


segments should overrun. 


machining of the grooves was begun; and it was found necessary 
to fillthem with babbitt. The trouble previously experienced from 
had fit of side plates on the hub casting was eliminated by making 
the said side plates bear directly on the shaft instead of on the 
The hole for the shaft was bored out after the sheave 
The journals are 224% in 
the overall length of the shaft being 


hub easting 
was completely assembled and riveted. 
in diameter and 24 in. long, 
7 ft. 8 


in. The hub is keyed to the shaft by three keys 1!% in. 
wide and | in 


deep, secured from longitudinal movement by 


set 
screws. The bearings are lined with phosphor-bronze bushings 
for high pressure and low speed. Oil grooves are cut into the 
bushings, the lubricant being supplied from marine-type, serew- 
feed, compression grease cups. 


The rail locks are of sliding-tongue type, standard with the 
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Pennsylvania Lines The four tongues at each end of the span 
are driven by a 5-hp. motor. Limit switches are provided to eut 


The controllers for the 
that 


off the current at each end of the travel 


rail-lock motors are interlocked with the signal system, so 


the locks cannot be opened until the signals are set against train 














movements over the bridge, and so that clear signals for train 
operation cannot be given until the locks are closed. The con 
trollers are also interlocked with those for the main operating 
motors so that eurrent cannot be supplied to the latter until the 
ocks have bee: opened, and so that the locks eannot be closed 
intil the bridge has been seated 

The span is kept in correct position during motion by guide 
rollers, which roll on vertieal guides on the outsides of the tower 
eolumns. There are eight rollers for transverse uding, one at 
each L, point d one at each U, point Lo dina ding is 
effected by wo rollers at each / point at the tixed end o the 
span. There is considerable play in the guides, so as to eliminate 
any possibility of binding. On account of this play they do not 
eenter the span closely enough for the rail locks, which have very 
little play kor this reason there is placed a transverse centering 
casting, having very little play, at the middle of each end tloor 
beam. In earile designs a transverse centering casting Was 
placed at each L, point; but considerable play had to be left i 
these castings to provide for expansion and contraction, and they 
did not center the span accurately enough for the rail locks 

The train thrust is eared for by two thrust eastings, one at 
each L, point at the fixed end of the spar 

In order to eliminate jar when the span seats ere are pro 

hic. 3) Morors anp Brake Suarr or Brinek SHown IN Fic. 1 
vided air buffers near each end of each of the end floor beam 


Adjustable needle valves on the exhaust ports ol the buffers enabl 


the resistance of the said buffers to be varied ai will. 

Bridge locks were not used, but the counterweights were mad: 
about six tons lighter than the span, the excess weight of the latte: 
overcoming any tendeney for it to rise. 

The span can be handled from the machinery house, which i 
from an interlocking tower o 
shore about 100 ft. from the south end of the span. It is intende 
to operate the span from the machinery house until the operato 


located at the center thereof, or 


hecome thoroughly familiar with the manipulation, after which 
will be operated from the interlocking tower. Duplicate swite! 
are placed in ea 
The main switchboards and the resistances are locat: 


boards, with imdicator lamps, meters, ete 
house. 
in the machinery house. 

As was stated previously, each motor is equipped with a so! 
noid brake. In addition there are a hand brake and a 
operated brake. 


motor 
The lever of the hand brake is in the machiner 
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1 
akKitl 


Phe 


the vraduated br 


that he 


house on span, and give thie operator 
the 


power, so can stop moving mass without jar 


controller of the motor-operated brake, which has three degree 
of braking power, is located in the interlocking tower. Thes 
braking devices are not of great importance in a slow-mov1 
bridve like this one; but for a high-speed bridge, which w Coa 
for several feet after the current has beer irned off, they ars 
much more rmportant 

The erection ot the lift span wis quite ditheult, a Lraie ha 
to be maitamed over the bridut and navigation could not b 
interfered with. The old moving span was a swing. It was 
rst proposed to erect the new span in its fully ltted p 0 
As the counterweights would then have to be built at the lowe 


t 











point of their travel, it would have been necessary to leave larg: 
otches in them for the passage of trains. This scheme was abar 
doned tor that and other reasons, and a new one was worked out 
Permission was secured trom the United States Government t 
euve ol ly 100-ft. channel near the north tower Chis channe 
us spanned by a plate-girder Itt span ol the same type as the 
ult spar wor ly hane-oper edo erab \! er the mia 
a me ae 
| 
STI , 1 . 
owers were »p 
irs wl le one ¢ ‘ \ ! i 
mie for hey yl ow ‘ ‘ 
| span plac yp seat hae ‘ nder o he « 
é remo we ‘ rhe } 
Ler um ‘ interwe onustructed ilsewor 
D piers and floor bean The south portio f the h 
Ls erected o the nort hangers ( e counte 
ropes were attaches Che machinery was erected complet 
oug! ested o Na wation was then Close ) i aa 
i fmirder span re oved, the remainde oO rhe il par 
d d riveted, and the operating ropes connected up 
il Gare is take he all ! ) main-sheave bea 
This was done by means of a steel straight-edge as lo 
The bushings had been seraped to fit the shatts m ‘ 


matel 


} 


the she 


the shafts and bushings marked 


bee 


that wher aves were hoisted up tha 


earefully done 


and each 38-ton sheave could be 


perfectly in the bearings, 
ed by one man. The machinery and motors were also aligned 
ested out verv caretully The motors were run tor severa 


before the operating ropes were attached to the drums, 


to get the machinery into smooth-running condition and t 


mine if there were an poorly aliened bearn rs Any hot 
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bearings which developed were re ‘ | 
eleetrical equipment were Il perles mer col t 
the operating ropes were attached di 
plate-girder swing span was removes 
Waddell & Son, Inc., has lately designed detlectior 
main sheaves which insure niform pressure ove! re 
length of the journal W itl ‘ bearing pre ire he 
design of journals for liftt-brdge sheaves and b ( innions ‘ 
this extremely ad rl lhe ype oO iY 
ereatly si es the problem ot yr the bear 
Qne general fault of e elec equipme! ot movable ’ re 
may be pointed ou hat of us ) mall power Ihe 
overload capacity ol the motors for ert t bndg 
into play il a span becomes unba ‘ and, tor baseuls hel 
operating against a high wind d this requires power 
ample capacity This point is not qu © serious in the case 
of direct-current motors, as the drop oltage in the p er ie 
will merely cause the motors to ru wer: but with alternating 
current motors the drop in voltage reduces the torque materially, 
because the torque of such a motor varies as the square of the 
voltage. For instance, a 10 per cent drop in voltage means near! 
a 20 per cent drop in torque. This point requires special atten 
tion when the power lines are long 
In spite of all the opposition whic ertical pe oft 
movable bridge has encountered im tlhe t quarter t ( , 
some of it being very bitter and mo ota il t tha 
ype has come to st and it will be used more and moré¢ é 
lture aiter railroad and C1L\ o! ) reome ner pr a 
i nst the u I yire rone na ie mr econo 
co simpli esigl qd ‘ ) I i ‘ 
oad, and e ( in é ‘ | 
il) other Ai vet t ) el 
( ) \\ ( \] 
{ 
l |? \ 
‘ ) \) Mi ) ilso to , ‘ 
‘ e L ( ‘ 
\ \\ ? 
. ‘ , v0) 
al ( V 
} ‘ | 
\ 
‘ ‘ r ‘ i 
! ‘ sirable and 
' ) } 
\\ ve 
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Properties and Preparation of Glues 


Data on the Properties, Preparation, Classification, Grading and Testing of Glues, Strength of 
Glued Joints, ete., Based on Experimental Work of Bureau of Aircraft Production 


LUE is a subjeet which has become of particularly great 

importance since the development of the use of veneer 

construction in aeronautics, and the following data, ab- 
stracted by special permission of the Bureau of Aircraft Produe- 
tion, War Department, trom a confidential bulletin,’ and based 
on experimental work done in the laboratories of the Bureau at 
MeCook Field, Dayton, Ohio, are accordingly of more than ordi 
nary interest. 

Glue is defined as an impure torm ol crelatine possessing the 
property of adhesion, which differs somewhat from the popular 
understanding of the word, which is taken to inelude all 
stanees having adhesive qualities with the exception of certain 
types of cements, shellaes, ete. 


sub- 


Glue, however, is really a com- 
pound consisting of a large proportion of gelatine with certain 
other substances, such as chondrin, keratin and mucin, associated 
with it, and, in general, the glue advances in the seale of purity 
as the ratio of gelatine to the other substances present increases 


CLASSIFICATION AND Most DesirnasLe PROPERTIES 


Glues are classified in accordance with the substanees from 
which they are made, as follows: 
1 Bone glues from the horns, raw bones of heads, ribs, 


shoulder blades, etc., of domestic animals. 


Hide glues from tannery waste, such as skin trimmings, ete. 
Sinew glues from the sinews of cattle. 


Ww 


Fish glues from fish offals, air bladders and membranes. 


= 


5 Casein glues from fermented milk and other milk products. 
6 Egg-albumen glues. 

7 Blood-albumen glues. 
8 Vegetable glues from certain non-nitrogenous vegetable 
growths, such as Irish or Iceland moss, agar-agar, seaweeds, gums 
and dextrines. 

The above classification includes all the most important groups. 
Other divisions are possible, such as hot and cold glues, liquid 
and solid produets, ete., but these will be considered later. 

The most desirable properties of a glue are: 

1 Strong adhesiveness. 

2 Tenacity, which is slightly different from adhesiveness, and 
which may be defined as the power to resist the disruptive effect 
of a stress in any direction. 

3 Elasticity, or the power to stretch slightly without fracture. 
In this connection the moisture content is a very important factor, 
as glues which are too dry are often inclined to be brittle. While 
such glues may stand an enormous stress under a steady load, the 
sudden application of a comparatively light load is liable to cause 
failure. The constant vibrations, varying stresses and shocks to 
which airplane members are subjected make it vitally important 
to select for airplane construction a glue with a fair amount of 
elasticity as well as high strength. 

4 Covering power. This can be determined by estimating the 
water absorption, the tenacity of the jelly and the viscosity of a 
solution of known strength. 

5 Practical working qualities. Among the most important 
properties of glue are its workability in the shop, rapidity of 
setting, ete. 


CASEIN AND BLOOD-ALBUMEN GLUES 
The original paper describes the process of manufacture of the 


various types of glues and the manufacturing elements whicb 





? Bulletin of the Experimental Department, Airplane Engineering Di- 
vision, U. S. A. (Bureau of Aircraft Production, War Department—Confi- 
dential), vol. 2, no. 3, December 1918, pp. 5-26, 10 figs., cpA. 


determine the properties of the final product Krom this 


otf view the most interesting parts are those referring to casein 


pons 


glues and blood-albumen glues, on which very little printed in- 


formation is available. The following data are presented in the 
Bulletin : 

When the sugar of milk ferments, producing lactic acid, the 
milk turns sour, and easein, the characteristic proteid of milk. is 
separated in a coagulated mass, due to bacterial action. Casein 


also may be produced by adding acetie acid to fresh milk which 


has been diluted and warmed. An appreciable excess of acid must 


be employed, however, as exact neutralization of the diluted milk 


with acid does not precipitate the casein, owing to the interter- 
ence of the alkaline phosphates present in the milk. 

In the manufacture of casein glue, the commercial casein is 
purified by alternate solution in alkali and precipitation with 


acid, the precipitate 


rhe 


produet, 


washed each 
number of these treatments determines the purity of the 


and hence its price 


being thoroughly ime. 


Certified easein glue is supplied by the manutacturer in the 
form ot dry powder, the chief constituent of which is 


derived from milk as just deseribed. 


the casei 


There is not very much information available at present con- 
cerning the manufacture of blood-albumen glue. It is made from 
blood, or from serum albumen resulting from the evaporation of 
the separated serum of fresh blood. The evaporation Is co ducted 
at about 50 deg. cent., and the albumen is obtained in th 
ot flakes varying in color from grayish to black. Three or tour 
qualities of blood albumen are known, the purest being a dirt 
yellow and the poorest, black. Similar to the casein 


blood-albumen variety is waterproof. 


glues, the 


The article gives some data as to the preparation for use and 


method of application, especially in regard to casein glues. Fron 
this it appears that the principal difficulty encountered with th: 
casein glues lies in the rapidity of setting after mixing with water 
as it seems they set at periods from 30 min. to 5 hr., depending o1 


the brand. 


STRENGTH OF GLUED JOINTS 


Factors affecting the strength of a glued joint are enumerate 
in the following order: 


In the first place is mentioned the skill of he operator; nex 
and being of almost equal importance, is the qu 

which penetrates into the the woo ; and, nally, 
avoidance of the formation of air bubbles which frequently e: 


the failure of a joint. 


pores ol 


With blood-albumen glues the question 
mixing and application, especially as regards temperature, is 


= 


important, as the glue does not spread properly if too cold 
In another part of the investigation, referring, howeve1 
specifically to casein glues, the following enumeration of fact: 


affecting the strength of the joint is given: 
1 Kind and quality of the wood to be used. 
2 Nature of the joint. 
3 Quality and condition of the glue. 
4 Temperature of the glue, of the surfaces of the joint 
of the surroundings. 
5 Hygroscopic condition of the wood. 
6 Method of application of the glue. 
7 Amount and duration of pressure to be employed. 
8 Time and conditions of setting, and subsequent drying 
the glued joint. 
9 Nature of the strain to which the glue is to be subjected 
A highly interesting section of the paper refers to the sub 
of testing of glues. This is a matter of considerable difficulty, 
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there are no specific standards for such tests, and the whole sub 
Jeet 1s on a very indefinite and unsatisfactory footing. In faet, 
it appears that under one class of test a good glue may show up 
excellently, while under some other testing method the same mate- 
as good results 


rial may not indieate nearly 


The tests may be divided into two main classes; 


‘I he 


The physical tests appear 


yhvsical former are of particular value on in 
I I 


1o he ol more mu late value 





lhe first examination is sometimes instructive I’) the odor 
of the glue affords some indication of its quality, as a ie having 
an offensive smell is not considered of the highest rac 

rhe preservative quality of a glue is determined by allowing 


the jelly lett 


1 
to stand in the 


from the jelly strength test, during manutaect 


laboratory at room temperature lor at ber ot 


odor and condition of this stoek are 


days I'he note i el! S 
, . . 
Glues with good keeping qualities will stand several da without 
eloping an otlensive odor or showing a appenrance ) ade 
eon positior 
, ; = 
ihe consistency of the jelly test suggested by Lipow St 


as been extensively adopted tor commercial purposes 
9 grams of glue are soaked in water at room tempet 


hen di i 


ssolved in enough water at 70 deg. cent. to make the t 





ume 50 eu. em. when cold Che solution Ss allowed to ( 
evlinders 4 in. internal diameter for 12 hr. at 18 deg. cent 
nd the consistency value of the jelly is then determined b t 
erting in the jelly a small pointed plunger with a funnel 
pper end, which is gradually loaded with the lead shot ut 
mad is just sutlicient to force the plunge r entirely throug 
~ y -. - ~ 
. ‘ eee —— 
is rd » | 
\ A 
Po be = \. } 
, sienna = 
i 


Lf | 


- Glued Sownt + 
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SUC 7, 
2 STA ‘kD ‘TY ls | » FoR Tt I G 
\ ONA ICAL I ; rio DIRECTORATI | ~ ARM 
rom its top surtace to the bottom of the evirnder i rie 
{ shot necessary to effeet this gives the Lipowitz numb« 
‘ Aeronautica Inspection Directoraté Laboratories 
ended lass rod 1s emploved instead oft a point steel 
I ind the results obtained have been lound to be more 
I ind Satistacto1 
lly consisteneyv tes : isually accompal ed b i Viscos 
ition of glue solutions. The Ameriean Air Service erite- 


ormerly used, that “ the 
] 


less than that of the 


strength of the glue in shear shal 


wood,” is not sufficient, it is stated. 


‘ 


rlue could be made to pass the specification merely 


poor 
for the test wood which was considerably below the 
re of the tenacity. 


ng a wood of unsuitabl 


species in The test may be made unfair 
grain 

method officially adopted in Germany is the Spandau test, 
bed as follows: . | 

consists in gluing together with a plain butt joint, end grain 
| grain, two blocks of wood 40 mm. in cross-section and 210 
long. Glue stock for the test joint is prepared by dissolving 
srams of glue in 500 cu. em. of water, and reducing the solu- 


( 
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tion thus obtained to half of its original volume by evaporation 
This is done in order to ascertain whether the prolonged bo 
necessary to evaporate the solution w have a tends t¢ 
reduce the adhesive properties of the glu 
The blocks of wood having been glued together, o 
orizor tally ) ible m suc i! nner ! the 1O 
he two blocks overhangs a few n eters be ( é 
ne table \ seal pa iltaches oO the bio r ‘ 
peyona he edge o ‘ tyle ine eT 
pan until fracture o Nhe i 0 ee 
The British Royal Aireraft ry | 
which is a modificati« he S ‘ 
According to R. A. | 1 dated > vii , 
double ve e-S il ‘ ) 
N1eces « lack Americar 
Solu l Ss prepares eco ( ru } 
! | rey ‘) y ‘ 
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ri GLUE SPECIFICATIONS 

rine 3 . quires . , Q " 
er sq. ll nder the tollowing conditions 

l Dry-heat test. The test piece must support its s oad 
at 122 deg. fahr. for 30 mi 

2 Humidity test It must support its stati 
saturates tmos ‘ Zo 1 

3 Submerged tes e test pier ) reed \ 

ipport its static loa rr 36 hr 

It is to be note na | Sp a ‘ subi é 
ombined shear d tensile stres vhile by eR. A. F. m ‘ 
a direct tensio ems to be intende¢ 

Stre rt} ‘ ‘ \ ibora ries L oy 

eal Inspection Directe e on glu ended for 

ru¢ 0 0 urs ire ni eithe ( hose ( “is prev 
SCTTDe™ na ao oO ord a measut ( l clear! 
enned p ~ ul cons he dis ptio oO the giuse r nese 

5 Ss more I I F I els ) é 
Ihe results ) prac cE 0 b easo ib on 
arable 

Lhe proces ado r} 0 ‘ \ ] ) . , 
ests 1 s tollow 

] les 1ece { 218 ( ( Selec Tec T ( 
| ‘ } 2) side . r) , ¢ = y oO a ‘ n ) 

sre ’ QD rie Si | 2 

2 (~onstal tempe! ur ly ( ‘ o obta sta ‘ 
pera iré l! pot re wood and rhe lus solut der test, ; 
constant-temperature oven, maintained at 35 deg ent. or 95 < 
aeg fahr., is employed The wooden test pieces ar allowed to 


remain in this oven for several hours before the test joint is made 


3 Preparation of glue solution. Following the maker's i 


structions, a weighed quantity of glue 


volume of 


is soaked in the required 


room temperature. When thoroughly soake: 
which is usually in about 24 hr., the glue is heated in a water 
jacketed pot to a temperature of 60 to 80 deg. eent. (140 to 17: 
deg. fahr.) for 1% hr. 


water at 


The inner vessel or kettle of the glue pot 
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] 


is then transferred to a constant temperature oven maintained 


at 60 deg. cent. (140 deg. fahr.), and is allowed to stay there for 
about 1 hr., or long enough to bring its contents up to the tem 
perature ot the oven 

+ Preparation of test joints. Two pieces of the warm wood 


o| 


are then removed trom the oven, and the 


le is quickly applied 
to the faces to be jomed, using a finger to spread the glue in 


order to avoid air bubbles. The two pieces are then pressed to 


vether so that they form a simple overlap joint loin. lone and 


; The details of the 


aving a total glued area of 2 sq. in, joints 


are viven in Fic. 2. 
> Number of test Nine 


cribed, are prepared for each sample for glue to be tested 


joints. jolts, made as above de 
They 
are clamped for ‘12 hr. in hand presses, such as are ordinarily 
The 


and the joints allowed to set for 24 hr. at room temperature. 


used in modern gluing practice. pressure is then removed 


6 Tests. Three tests are applied to these nine specimens, three 
being subjected to each of the tollowing tests: 

a Regular dry test. 
by clamping the two ends and pulling the component parts of the 
that the 
be applied without jerks, and that bending of the test pieces be 


Three of the joints are broken in turn 


joint apart in a testing machine. It is necessary load 


avoided as far as possible. The load is put on at the rate of 


about 3000 Ib. per min., and the amount necessary to break the 

oint is recorded. 
b Heat test. 

in an oven at 45 deg. cent., and are subjected to dry heat at this 


the 


Three of the remaining six joints are then placed 
temperature for 72 hr., after which they are removed from 
oven and broken as above. 
test. The 


25 dee. cent. (77 


three joints immersed 


fahr.). 


remaining ure 


On) 


Immersion 
removal 


tor 3 hr. in water at deg. 
from the water they are broken as above. 

[he three sets of joints are broken on the same day in order 
that the results may be comparable. 


the A. I. 


order tor a olue to be put into one of these classes it 


D., and in 
atta 


Glues are classified in three divisions by 
must 


the following values in the tests: 


Breaking t lb I l 
Di . " 
Regular test Heat t lt t 
eller ( LOK OO ao 
Class | (ny va _ 
It will be noticed that the best glues are thus retained for 


Class I glues are sanctioned for all 


while the Class Il material 


propeller work. important 
construction exclusive ot propellers, 
Is approved for smaller and less important work. 

In conducting the above tests it usually is found that the break 
occurs in the glue, but should the fracture be located wholly or 
partly in the wood, the result is discarded if the value obtained 
is below the minimum figure given above. 

One other point deserves attention, namely, that the figures 
given in the table relate to the 2-sq.-in. test joint specified. A 
not show a increase WU 


larger test joint would proportionate 


strength. 
be increased only about 


For instance, if the area is doubled, the strength will 


50 per cent. 
(GRADING OF GLUES 


data are also presented on the subject of grading 


There are 


Interesting 


of glues, and 


methods of grading glues which, however, are entirely arbitrary. 


The oldest scheme in use in this country, and 


also on their waterproof qualities several 
which is still gen 
erally employed, is the Cooper system, which was originated by 
Peter Cooper. No rational basis is used in grading glues by this 
method, the various Cooper grades representing simply those 
which were put out by Peter Cooper’s glue factory, and which, 
being remarkably uniform, came to be adopted as standards ot 
comparison. The Cooper grades are eleven in number, as follows: 
A extra, 1 extra, 1, 1X, 11%4, 154, 114, 154, 154, 1%, 2. Of these, 
A extra is the strongest and 2 the weakest. 

It is frequently found, however, in attempting to grade different 
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clues by this system that there are varieties which are stronger 


than the A extra grade, and it is also evident that glues may be 
of almost 


intermediate strength between the various Cooper 
of these 


grades in gelatinizing power may agree with an entirely different 


any 


vrades. It is also a fact that a elu corresponding to one 


rating in viscosity There is in this respect a marked differenc 


between bone glues and hide glues, and between acid-treated types 
For instance, an acid-treated glu 


and those not so treated. mia\ 


rate as high as 1X in gelatinizing power and as low as 1%4 in 
viscosity. There are numerous discrepancies of this sort which 
must be taken into account by the glue tester, so that the rating 


of glue by this system is full of diftieulties 


ReLATIVE Merits or Dirrerent’ Gites 


The following data on the relative merits otf different glues are 
No one best 


res ords ol 


also of considerable interest. vlue has so tar been 


found, since very few systematic strength tests are 


} 


available. Most types of glue suitably selected and manufactured 


can be made fairly water resistant 


tion 


The three kinds of glue suitable for use in airplane construe 


are the hide, casein and blood-albumen varieties. Of these only 


the easein and blood albumen types are satisfactory for plywood 


construction, as hide glue is not truly waterproof. Tests to date 


show that both these glues can be used to advantage, and it there 


fore seems advisable to allow plywood manufacturers to apply 
whichever preparation they prefer 
Since the Aireratt 


bar the use ol 


latest Bureau ot Produetion specications 


for plywood do not any glue, it is very important 
that the soaking and baking tests be carefully made in order to 


detect the use of any non-waterproof or otherwise unsuitable glue 


which micht show very vreat stre neth if not subjected to dete 
riorating conditions, but which would lack the necessary lastir 
qualities 

Hide glue has so tar been very satisfactory tor propeller con 


struction, provided sufficient care be taken to properly guaré 


moisture and changes in atmospheric conditions. Caseir 


against 

vlue may eventually prove more satisfactory for this use, however 
> ] 

Blood albume hh wie 


is not altogether sultable tor general worl 


except in the manufacture of plywood, on aecount of the care an 
the hot 
required, ete. ts high strength and 


excellent 


expense necessary in its use, presses and other cost! 


equipment waterprool qua 


ities, however, make it for laminated constructior 


Blood alb ne! or] lt us been Tound to be ever 


casei types 


For general airplane use, including splices in spars a 
longerons, plywood and built-up members, casein glue seems t 
otter the most advantace s. It ls nearly as strong as the best | 


vlues, while it is comparatively waterprool, is “uiriyv easy to 


wna apply, and 1s quale dependable if proper care Is exercised 


The original paper contains a list of manufacturers of glu 


e sub) 


with addresses, and a short bibliography on 


LUBRICATION OF AIR COMPRESSORS 


ATISFACTORY 
tained by securing (1) the 


‘ ‘N lubrication of air-compressor cylinders 


and (2) 


reduction of triction to a minim 


elimination of carbonization of the oil as far as possil 


Carbonization of the oil allows the accumulation of depos 


‘ 


of carbon which are sticky in the early stages of their format 


but hard and flinty later. Such deposits accumulate on the cy! 


} 


der valves, in t 


| 
r) 


he cylinder passages, in the pipes and eventually 
the air receiver. 

Sticking or partial closing of the valves and their conseq 
to act properly is probably the chief objection to 
the 


failure 


action trom the standpoint of efficient operation of 
compressor, 
The formation of excessive carbon deposits is apt to be d 


anv one or more of the following causes: 


From a report prepared by H. V. Conrad, 30 Chur Str 
York Secretary of the Compressed Air Society and issued \ ‘ 
nical Committee of that society 
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more oil, whereas if oil lies in the cylinder and its parts show ex- 
cessive oil thereon, the quantity fed by the lubricators should be 
reduced. By thus examining the machine a few times, the proper 
amount of oil can be determined to suit the characteristics of the 
particular lubricant used and the conditions under which the ma- 
chine operates.” This is a better way to finally determine the 
quantity of oil required than by adopting without this experi- 
menting any tabulated number of drops. 


BOILER CODE COMMITTEE 


_ Boiler Code Commitiee meets monthly for the purpose of 

considering communications relative to the Boiler Code. Any 
one desiring information as to the application of the Code is re- 
quested to communicate with the Secretary of the Committee, Mr. 
C. W. Obert, 29 West 39th St.. New York City. 


The procedure of the Committee in handling the eases is as fol- 
lows: All inquiries must be in written form before they are 
accepted for consideration. Copies are sent by the Secretary of 
the to all of the members of the Committee. The 
interpretation, in the form of a reply, is then prepared by the 
Committee and passed upon at a regular meeting of the Commit 
tee. This interpretation is later submitted to the Council of the 
Society for approval, after which it is issued to the inquirer and 
simultaneously published in Tur JourNAaAL, 


Committee 


in order that any 


one 
interested may readily secure the latest information concerning 
the interpretation. 

Below are given the interpretations of the Committee in Cases 
Nos meeting of January 
17, 1919, and approved by the Couneil In this report, as 
previously, the inquirers have been omitted. 


208-214, inelusive, as formulated at the 


names ol 


Case No. 205 


Inquiry: An interpretation is requested of the distinction be 


tween the term staybolt and the 
the A.S.M.E. Boiler Code. 
foreing member be eonsidered a staybolt, or a 

Reply: The 
to a bolt serewed through the plate or plates, 
the bolt fitted with nuts. 


terms 


a d Orde is sed 1! 


Under what conditions mav a rein 


stay or bra 


term ” staybolt sh as used 1? the Code relers 
with the ends of 


riveted over or 

CasE No. 207 
Is it the intention of th Boiler Code Committe 
Par. 214, item (1) that the 
of the flange is not to exceed eight times the thickness of th 


Inquiry: That 


in the application of means radius 


nead, 


or that dis so limited while the radius may be as large as desired ? 


Reply: It is the intention of the that the restri 


Committee 


tion imphed in Par, 214 shall apply only to item (1 
CASE No. 20S 


Inqu ry: Is it permissible under the requirements ol the Boiler 
(‘ode to use extra heavy steel pipe tor superheater drum of a 


header type boiler, this pipe drum being connected to a steam 
drum by tubes which form part of the boiler heating surface 
Re ply: 
" 


or drum under discussion must be of wrought steel or cast steel of 


Under the requirements of Pars. 9 and 11, the header 


class B Grade. It is the opinion of the Committee that the words 


‘wrought steel” in these paragraphs, mean wrought steel in ac 
cordance with one or the other of the specifications for various 
wrought steel that are incorporated in the Code. 


classes O! 
No. 209 


(ASI 


Inquiry: lt 


safety valve by putting in a new spring, 


it becomes necessary to change the setting ol a 


what is the procedure 


necessary in connection with the marking on 


valve? Also in the case of a boiler whose total safety-valve area 


exceeds that of the orifice of the nozzle by 25 per cent, is it neces 


sary to put on a larger nozzle to accommodate this safety-valve 


capacity? The owner points out that if they could substitute flat 
seated valves, the present nozzles would be amply large. 


Re ply Py 


changes its relieving capacity, it is the opinion of the Committee 
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the body ot the 


If a safety valve is fitted with a new spring which 
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considered as a new valve which will necessitate 
In the ease of two safety valves whose total area ex 
ceeds that of the nozzle by 25 per cent, it should be understood 


that it should be 
remarking. 


that if this applies to the case of an existing installation, the re- 
quirement of Par. 278 of the Boiler Code is not applicable; to a 
Par, 278 


new installation, on the other hand, the requirement of 
is applicable and cannot be modified. 


No. 210 


Cast 
Par. 328 of the 


Boiler Code with regard to its applicability to soot-blower doors 


Inquiry: An interpretation is requested of 


made 
12 ft 


water-tube boilers where the doors are 
10 or 


in the settings of 
8 by 8 in. in 

from the floor. 
In specifying latching devices for firing doors, furnace 


size and are seldom located less than 


Re ply : 
inspeetion doors and clinker doors in Par. 328, it was the intent 
of the Boiler Code Committee that all outward-opening doors, ex 
cepting explosion doors, shall be latehed, unless they are so located 
that the attendant will not be injured by an explosion of the gases 
or tubes within the boiler setting. 


No. 21] 


CAS} 


Inquiry: Is it the intent of Par. 277 of the Boiler Code to 


prevent the use of a connection to a spool or Y-pipe between the 
boiler and the satety valve tor supplying steam to soot blower 
which are subject to only occasional use? It is pointed out that 
such a connection would avoid an extra opening the ‘ 
drum. 

Reply It is the opimion of the Boiler ( e Com ee th 

ere should be no auxiliary connection of ar ‘ Th he 

ng between the boiler and a safety valve, if there b 
fitting 

Case No. 212 

Inquiry: An interpretation of Par. 274 is requested which wi 
show whether the safety valves should be proportioned 
eapacities as rated in lable 8 (Tabl 15, Edition of 1918 Lo 
heve the total steam venerated by the boiler, or o ! irbpit! 
rating per sq. ft. of heating surtacs 

Reply: The sizes of safety valves should be deter | 
basis of the total relieving capacity, the minimum value of wl 
is to be determined in accordance with Par. 274 and o eb 
of the relieving capacity of the safety valves stamped thereon b 
the manutacturer. Table 8 (Table 15, Edition of 1918) does ni 
vovern the reliey capacity of satety valves, but ply st 
the computed releving capacity tor various litts of sate ly valve 
There is no limit set in the Code to the amount the safety va 


mav lift, pro ided the valve operates prope riv, and it may be tl 
the relieving capacity stamped on he valve by the manufact 
will be greater than anv of those given in Table 15 
CASE No. 213 

Inqu r (al ertical tubular boilers up to 54 1 ! iil 
which are built of flange steel with punched rivet ho dy 
tube holes and east-1rer re-door ring and mud ring, be stamp 
under the A.S M.E Boiler Code standard whet t} opel 
pressure does not exceed 50 |b.? 

Reply: The boilers referred to in the inquiry a 
hoilers, may carry 15 |b. pressure as a maximum under Pat 
of the Boiler Code, or if used as hot water boilers, may can 


> QoO- ; It 


lb. pressure as a maximum under Par. 335a an 


boilers, they carry more than 15 lb. pressure or as hot wate 
ers, they carry more than 50 Ib. pressure, they must co 


the Rules for Power Boilers. 


Inquiry In the ease of a gas-fired vertical-tubula 
which is so encased that the products of combustion pass ou 
of the shell as well as through the 
Par. 430d and v to locate the fusible plug in the 
Reply: 


of this tvpe where the hot gases pass around the shell, pro 


tubes, is it permissible 
outside SI 
The fusible plug may be placed in the shell of a b 
would ove 


the height of the plug corresponds to that it 


placed in the tube as specified in Par. 430d. 
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( ‘spondence Departments of Mex HANICAL ENGINE! DV members ol 
Asociety ot Mechanical Engineers are solicited by the Publication Committee Contributions par l 
are suggestions on Society Affairs, discussions of papers published in this journal. o1 articles of ¢ 
to mechanical engineers. 
Improvements in Locomotive Boilers lirst to appreciate the value of maintaining 
pose Ol training our ten workers on ¢ 
fo THE | POR 
tor he would be expected to peritorm i! I 
In the Keng neering S&S irvey Section of MrcHan loN« ments lhe success o work is ¢ der 
NG for March, pages 284 and 285, I notice a des« ription of cer have rec ised wome n operations 
un improvements in locomotive boilers which were ree ried male labor Chev have 1 rood. ind it i 
out or e Chieago, Milwaukee and St. Paul R road b Mi hat on mar ob mer het te nn 
\ ho ‘) } eer } Ti¢ rig ‘ ) T ‘ ‘ ; ‘ 
\ As | i uD a at ‘ 1 | i \\ na rv. no { iY iY WW 
hy ' re mber « \ rs Wi rhe’ «he rie comp hed b Labor D I I I 
builde oO boilers— having equipped pr I ti \\ been ac ed to 
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> le yyy P 
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i T ‘ i a } . nn ‘ ‘ 
( F | ? ite ? bridle ple ‘ 
| irranvement te enerally a pete lL pre ‘ ‘ ‘ et 
ery costly exper o the ra oad t (70 e not 
rrantec ? low ih 1eas to he made to ear) I I Css 0 O 
. i on own } experts tha he dvantares ’ re ‘ Are ob 
) . he ¢ vense of its upkeep | . N ! we Y« 
OO hat the ocome eis alread oaded up w . sv , his | 
e] than the pkeep warrants e, DEC peop ‘ strat 
W cH. W 
}? ‘ 
| ree ot } ) ’ ¢O ay 
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Labor Dilution as a National Necessity e readjusting perio v befor 
) Ol I rac e r 
| ( | 
‘ re roing to bea ‘ ! 
(rreat War has been the means ot ¢ eal ‘ es en é Ihe Wis T re 
ure Vital oO the nation, and of the Man \ po i n ea oO y al I oO! 0 ( 
wi eh have come to our attention, the train I ! ver isl adevelones ~ ? ? 
nd unskilled labor in the arts ot manufacturine } by For instances aree ¢ ers of labor th 
necessity that all are bound to recognize who, for the pas more. have 
re the War very few manutacturers had any idea o he one ( inter ra ire ( POL 
yr of Labor Dilutior W hat does this Labor Dilu 10! proeeed to hire a tr elTr One? oO} } 
In so many words il means the itilization of the army IS not necessar oO Mn 
ts into productive industrial units. Except as applied to workme uke » the p and turnes 
workers, Labor Dilution has hardly had a fair start, not production wo r ins ons under 
tanding the immense amount of constructive work that has bv far the most « ns iv, ficuri 
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trai a girl or woman for production work. It is reasonable to 


assume that if the worker was placed in the shop without going 


through the training department, the cost would be two or three 
times as much. 
The soldiers and sailors who have been trained intensively in 


the various technical schools and manufacturing plants through 
out the country, are they going baek to their old line of endeavor, 


or are they going to follow the work in which they have been 


instructed? Again the theory of labor dilution must be upheld 
or else the efforts which have been forth to train these men 


pul 


have been wasted 


Kor example, the Navy has periodically sent batches of men to 
our plant tO Tecelve 


Many ot 


their hands betore, 


intensive training in the construction of fly 


ing boats these men never had woodworking tool in 


but in a short time were able to perform a 


very creditable job, so much so that they were able to make all 
necessary repairs without outside assistance. 

These men have received a training they never would have ac 
quired under normal conditions. They have “ found ” themselves 
Industrially thes 


men are an asset, and as such we are duty bound to provide them 


and are not going back to the old pursuits. 


means of livelihood. 
The part that organized labor will play in this scheme must 
necessarily wait developments, but we must not overlook the fact 


Federation of 


that Samuel Gompers, President of the American 
Labor, is the motive power which called into being the committe: 
on Training and Dilution, responsible for the propaganda of sp¢ 
eialized industrial training. 

Kiven before the war employment managers were unanimous 
the statement that there was a shortage of qualified mechanics 
Manufacturers and employers of labor generally were responsibl 
mechanical! 
position to be filled they demanded an Al man for the job. We 
had long since given up the practice of the indentured apprentice 


for this state of affairs, because when there was a 


ship, and it was not so much the question of where the man re 
The idea of 
doing their part in replacing and developing the inevitabl 
ot expert did 


either enlisted or 


cerved his training as it was to get the meht man 
loss 
mechanics due to old age and death not 


Concer! 
them until the war came, and their best men 
were drafted into the Army and Navy. 
itself. 

have benefited by the introduction of intensive training methods, 


It was then the necessity 


of labor dilution manifested Industry and the workers 
and it Is nol reasonable to suppose they are going to turn their 
backs on a system which has enabled the Government to provide 
the sinews of war. We have taken a step forward which does 
not permit retraction 
CHARLES EK. Founy, 
Employment Manager, 
Curtiss Aeroplane and Motor Corporation 
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Industrial Service Education 


To THE EpIvor: 

At the Thirty-ninth Annual Meeting of The Ameriean Society 
of Mechanical Engineers, Mr. D. R. Kennedy, Employment Man 
ager of the American International Shipbuilding Corporation, 
expressed in a splendid way the changed conditions in industry 
as follows: . 

* Permit me to prophesy that the executive of the next deeade 
will be the man who best knows men. He will be an organizer, 
a hadler of men as individuals, a handler of men in the mass, 
a lea ‘er, not a driver; a very human man. 
engir “ring is here to stay. 


The seience of human 
The study of human characteristics 
is tar most enduring, as well as the most fascinating, in the world, 
and still the most complex.” 

The big question is, How are we to develop this new type of 
engineer, manager, employer, business executive ? 
men will be self-made. 


Some of these 
A large proportion of them will probably 
come from among the graduates of our engineering schools and 
colleges. This raises the really fundamental question, To what 
extent are our engineering colleges giving the type of instruction 


which will tend to build this new type of exeeutive? It is eneour- 
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aging to see that, from a rather comprehensive study of prae 
tically all the important engineering colleges of the country, man) 
of these are beginning to readapt their curricula to include moré 


on the human side of the job. Much more of this must be don 


, 


A thorough investigation of engineering education made by C. Ki. 
Mann, of the Carnegie Foundation tor the Advancement of Teael 
ing, revealed clearly this need. The Industrial Service Movement 


of the Young Men's 


tor a suggesiea colle ve 


Christian Association has been responsible 
Engineering, 

The Human F 
The Ethies of Engi 
Management, Vocational 
Relatior Ss, The 


Soeial 


course on the Human Side of 


which ineludes such studies as the following: actor 


in Industry, Human Factors in Produetion, 


neering and Business, Emplovment 


Guidance, Scientific Management in Its Human 


Kngmeers’ Responsibility tor Service, and Industrial and 


Readjustment and Reeonstruction (Copies of this course and 
; | 


Inbhography will be furnished on request \lready a number 
of leading institutions have adopted this, or a similar course, 1 
whole or in part 

Remarkable results have attended such courses wherever given, 
but even this is not enough. With this faet mind, the Y. M 
(. A. has, for over ten vears, been promoting a thoroughly com 
prehensive scheme for the education of our coming engineers u 


the human side of their work. In addition 


] 


to counst 


ling with lead 


ing employers, labor men, engineers and professors throughout 
the country, and suggesting helpful courses of study, the organiza 


Movement 


books and weltare literature, a 


tion has worked out, in its Industrial Service helpful 


lists of lecturers, lists of series of 


mamphlets intended to inspire the engineering student and grad 


iute along lines of industrial betterment and service, ete. The 
movement has enlisted as ma Vas 1500 college students from over 
250 engimeering schools and universities, in ftiftv varieties of 
worth while SeOTVICe with working mer nel DOVS \bout -OOO oft 
these students have taught elasses in English, eitizenship an: 


\mericanizatior \pproximately 1000 others have led technical 


and taken charge of other lines of work with 


] 


workingmen, and the rest have been helping with bovs’ clubs an: 


other forms of constructive endeavor working DOVS and 


The 
and 100,000 industrial workers have beer 


dinonye 


apprentices amount of actual serviee rendered has beer 


extraordinary, reached 


The quality of the service has been surprisingly high, and the 


appreciation of the men served very erreal Needless to Say, how 
ever, the students themselves have gained tar more then they hav 
given. They have inevitably come to understand aetual industria 
har dhi uw ile} 


vraduatior 


conditions and the problem ot whom thev will be 


obliged to handle atter Their practical service has 


given them a sympathy and understanding which could be gained 


in no other way. 


Under normal conditions our colleges are vraduating approx 


mately a thousand men a year who have had a real touch witl 


this movement, and who, from all probability, seatter throughout 


Whatever 


hubtbal ad | 


the industrial world into larger spheres of iniluence 


their occupations, they will never cease to be rineers 
This is the big objective, It will be these mer , and others lke 


them, together with many of our returned soldiers, upon whon 
the burdens of industrial and social reconstruction will fall 
rep H 


RINDGE, JR. 


347 Madison Avenue, New York 


In a pamphlet on International Control of 
issued by the U 


Mine rais 
. S. Geological Survey, the strategie position of 


recent 


United States is graphically shown by a table compiled by 

C. K. Leith. The United States controls about one-third of 1 
world’s mineral production of 1,700,000,000 tons. The few mir 
erals for which this country is dependent on foreign count 
are offset by so many in whieh we have a dominance of supply a 
our financial position is so strong that it appears certain that 
this respect our entrance into a league of nations would not 
based on self-interest. The interests of conservation clearly 
quire an international control of minerals; whether the time 
come to establish a league of nations with economic control, 
says, can be determined only by the collective answers to the qu 
tion of whether the nations are willing to make the necess: 
economic sacrifices in the interest of world harmony, 
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ENGINEERING SURVEY 


A Review of Progress and Attainment in Mechanical Engineering and Related Fields, as Gathered 
from Current Technical Periodicals and Other Sources 





SUBJECTS OF THIS MONTH'S ABSTRACTS 





\ I i ’ } 
I ‘ I) . i ‘» I I I M ‘ 
t I ' REE M p , v , 
‘ 1? j ), 
= vi , ; — LD ~ | | ~ 
I t 
Ih Al : J 1)A ! oT , uv ! 
ARTS i i I \ I I ite | } 
\\ I I ‘ 4 It ll Kt I ) ‘ ! ‘ ] 
ARF RONAUTICS tire. in so far as tl may be possib ' 
R \ Lye ' o , - Der < If so hecome necessil ) ri Se ¢ per ‘ S 
or ‘ I ouchne ‘ the 0 ‘ t 
wer lecember 1) 1S \ oe eetly balance 1) p - 
is s center of vravitv coxact mm the center re " 
eller s on WwW I tite | racties i oug 
" eTs are nade out « Von is epnnne ‘ Sas poss ryle 
,oO Dlades are neariv identical as mi be a ined, on 
arniably heavier than the other 
ihe Databew 0 Tike’ op elle ‘ ? Ke e® ceenter « 
( rravp ve er « news ‘ rn 
od ot proceedure tor the statie balanee only requir 
ypliances, but is very tedious and slow to carrv o 
The dynamic balance can be done much more quickly. bu 
res a rathel complicates aha expensive balancing mae ‘ 
consequenee the static method is in more general use than the 
namic 
The author proceedS to explain a adVnatieal balaneing process 


ip on the same principles as the statistical method, whic 
hat while the results are as exact as those obtained stat 


as the great advantage of being rapid in execution \) 





onal pont S that thr ioparatus reauired ss 7 


or the statie test Fie, 1 Leer Sine or Keys 


rie propeller is fitted to a 0 ontal testi “uxtie, W ‘ ! Cs 
ball or roller bearings so that it is as frictionless as possibl 
bearings are rimdly mounted sufliciently hieh above the {I 

to allow the propeller to rotate freely If the propeller b 


to itself it will after several vibrations, come to rest with 1 
er ot gravity in its lowest position. The weight which must 
dded to obtain the true balance can be obtained mathemat 
by following out a simple system of calculation given by 
thor, the data for which are gained from the results obtained 
ving known weights both above and below thy pre 
er, at different given distances 
e article is coneluded by some hints on errors to be a 


aking the tests, such as insuring that the testing axle has no 


in it through the weight of the propeller, that the propeller 


" ; 


) slip on the axle, and that the bearings on wlieh it runs 


perteectly rigid. (Technical Supplement t the Revieu 


n Press, vol. 3, no 4, Feb. 18, 1919, pp. 128-129, no. 4308 
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Toughness: Its Nature and Measurement 


test or the Charpy test is advanced as the most logical test that 
has so far been developed for this purpose. It is also claimed 
that there are two kinds of toughness, which have to be dealt with 
independently. 


‘tic, Dynamic AND Notcu Touguness. According to the 
or, the point of view presented in the paper here abstracted is 
toughness, like hardness or tensile strength, should be regarded 
in independent property and of sufficient importance to re Tough materials have been defined as those that offer consider- 
osd 
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able resistance to permanent deformation. but which, once resist 
ance has been overcome, may be deformed plastically, though only 
tough 
deformed plastically, but they absorb a con- 


by the expenditure of considerable energy. In other words, 
materials 
siderable amount of work i1 


may be 


This kind ot toughness 


the process, 


may be called “ statie ” 
slow. or 


when the rate ot loading is reasonably 
‘dynamic’ when the rate of loading is comparatively 
rapid, as in the impact test. In all cases the stress distribution is 
essentially uniform, but static toughness does not imply resistance 
to shoek, or dynamie toughness; 


to, 


and dynamie toughness may be 
than st fact 


illustrated by numerous eases on record. 


equal greater than, or less atic toughness, a 


In addition to the foregoing there is what the writer calls 


‘notch toughness,” defined as the ability of a material to with- 
stand stresses when in the notehed condition. (It is a well-known 
fact that if the change in cross-section is in the 


form of a nick or 


i groove, the strains at the base of the nick multiply and are much 


rreater than the average strain over the cross-section. ) 

Attention is ealled to the fact that the noteh effect is quite 
frequently met with in engineering practice. At times it may be 
intentionally introduced through the design of the part, sometimes 
faulty, and at times may be unintentionally introduced through 
faulty or careless workmanship. It is also important to consider 
the microstructure and the desirability of heat treatment as a 
means Of overcoming or counteracting the effect of the noteh 


Several « xample s showing the danger of the presence ol notches 
various forms are considered, among others being the danger 


Figs. 1 


leading 


ot a an axle. Photomicrographs, and HM 


the 
keyseat. if it 


kevseat in ure 


riven showing extensions of two cracks from. the 


angles ot the is necessary to use such a key seat 


the material should be suitably heat-treated to gwive a high note! 
tougliness, or better, perhaps, both the material and the heat 


treatment should be selected with reference to its notch toughness 
The writer recommends that a notched-bar test should supple 
nent the 


usual tensile and hardness test and its results be used as 


in index of the resistance of the material to the notch effeet 


Objection has been raised to the adoption of such a test on the 
basis of lack of uniformity of results. In a number of eases the 
results of the notched-bar impact test are not as concordant as 
might be desired, but it is the opinion of many experimenters that 
variations in the impact resistance of supposedly similar test bars 
The truth of 
contention is demonstrated by the recent work of Charpy and 
Cornu-Thénard, who, exceptionally 
homogeneous bars, secured check results as close as 1 to 2 per cent 
The 
for Testing 


Materials were sufficiently concordant to lead to the adoption of 


are due to actual variations in the material. this 


by using uniform and 


ind scarcely ever varying as much as 4 per cent. results 


obtained Society 


by the commission of the German 
the test and the minor variations were not permitted to mask the 
fact that the notched-bar test is capable of yielding valuable 
information that the tensile strength does not. 

The writer is informed that at least one steel plant. which has 
considerable work the test including the 
Charpy test, has found the concordance of results to be very satis 


done on notched-bar 
factory and eapable of yielding possible differences of impact 
resistance of the order of magnitude of 1:30. 
that 


Thus, it would seem 
lack of concordance can now no longer be advanced as an 


objection to the adoption of the Charpy test. (Bulletin of the 
American Institute of Mining Engineers, no. 146, Feb. 1919, 
pp. 339-351, 10 figs., epA) 

[TESTS OX CONCRETE (Beton und Eisen, December }, 1918 


(onerete test pieces (8-in, cubes) for the purpose of ascertaining 
sate crushing loads were prepared in porous and alternatively in 
iron molds. Those from the latter proved much interior to the 
lormer. 

The Berlin-Liehtertelde 


therefore proposed that test pieces should be prepared in porous 


Government Testing Station in has 


molds. Wooden molds were found unsatisfactory, as they did 


not retain their shape, but plaster-of-paris molds gave good 


results. 
Test pieces prepared from one volume of cement and four 
volumes of carefully graded conglomerate mixed with 12 per 


cent of water failed under a pressure of 3400 Ib. per sq. in. 


— 
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when made in plaster molds, and under 2235 lb. when made in 
von molds, thus showing an increase of strength of 54 per cent 
in tavor of porous molds. Similarly, one part of cement to 
six of conglomerate failed under 2025 and 970 |b. per sq. in., 
respectively, showing an increase in strength of 107 per cent. 


A large 


wood and plaster ol 


number of test pieces have been prepared in molds of 


iron, paris, and it has been conclusively 


proved that the latter are the most reliable, and produce results 


closely approximating those obtained from test pieces cut out 
ef actual work. 
The German Conerete Instit lle ba theretore ramed the fol 


lowing regulations 


1 Jron molds as generally used for concrete are unsuitable 
ior conerete grout because water is retained in the conerete and 
reduces the strengt! 

2 Molds of wood saturated with oil are also unsuitable. Molds 
ol porous wood O Ssatistactory results. but must not be ed 
more than five or s times, as they soon become saturated 

3 Plaster-ot-Paris molds give test pieces that correspond 
closely to conerete found in struetures. Eaeh sic late 

iv be inet ro} ve times will it losi ‘ Ve! 0 
absorb w i tie ire cheap, ane lara I Del ( ( le 

nultane s L hie i ( bound r« shy loads a " ilole 
na e progress ditication — Ve i! via aent pre 
vortion to test pieces made in irom molds | nical Supple 
nent the Be f the Foreiaqan Press ] I 1, Feb. 18, 
1919, p. 109, no. 4192 

DEFIN ONS ( ( Aeitschrift fiir ar candte ¢ emi 
December VS fhe short deseriptive word cement ” 1s 
isually derstor to mean portland cement, composed of hy 
rauhe lime and sane But recently other substances have bee 

ibstituted tor the sand, so that some wider definition is required 
In German e three now much-used types are thus detined 

1) Portland ceme consistit ot hvdraulie bind sub 

vine \\ les aa parts to one by weight ot soluble 
silica, plus clay and oxide of iron; and manutactured by fine 
rronding and intimate mixing, burning, and again grinding 
(2) ferro-portland cement, a hydraulie binding substance, con 
sisting of at least 70 per cent portland cement and at most 
0 per cent ot blast irnace slaw: and (3) blast-furnace cement, 
a hydraulic binding substance, which, with a portland-cement 
content of not less than 15 per cent, consists mainly of blast 

nace slag, which, by sudden cooling of the molten mass, is 
converted into the granular form. (Technical Supplement ti 
the Review of the Foreiqn Press, vol. 3, no. 4. Feb. 18, 1919, 


p. 109, no. 4191, t 


HEATING AND VENTILATION 
Ventilating Fan with Air-Reversing Arrangement 


Mineé VENTILATING PLANT. Deseription of a British mine-ven 


The 


air 


t 


tilating-plant installation with an engine of 309 b.hp. most 


the general arrangement at the end 
and the connection between the engine and the 
At the f the there 


solid to which a small fly wheel is bolted. 


interesting teatures are 
ran. 

is a flange forged on 
The latter 


which acts as : 


an end of cerankshatt 


lorms part 


of a flexible coupling (Fig. 3) driving mediun 


for the fan. On the fanshaft there is another similar whee! and 
between these two wheels there is a fanshaft about 2 ft. 6 

over all with a flange forged solid on each end. On these flange 
are bolted two steel plates which, near their outer peripheries. 


forms a flex 


The 
ible coupling and the reason for employing it is to provide for any 


are bolted to the two flywheels. arrangement 
shg¢ht settlement such as sometimes oceurs on a colliery pit ban} 
and might, if not allowed for, cause trouble with the bearings. 

A special arrangement shown in Fig. 4 is provided by whi 
the air instead of being abstracted from the mine and discharge 
into the atmosphere may be driven in the reverse direction. I: 
the left-hand view of the figure the plan is shown sucking 
from the mine and delivering it to the atmosphere through t! 
discharge opening or evasee. In order to reverse the direction « 


flow the discharge door shown at the bottom of the evasee an 
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counterbalanced by a cord and weight is drawn up so as to clos in Which the surfaces to be hardened are in close contact with 
the ontice at the base of the evasee, as shown in the right-hand some hardening material The closed and airtight boxes are 
view ot the illustration. At the same time inlet doors in the kept, according to the thickness of the hardened outer skin re- 
casing (shown in the plan views at the bottom) are swung from quired, from 10 to 18 hours in a mutile furnace at a temperature 
the position shown in the left-hand view into that shown in the of 900 to L000 deg. cent Pieces, of which only a portior 3 
right hand view which has two effects It closes the passace to be hardened, are so mcKked nat onl Lhose lrlace A en 
eading to the inlet trom the line shatt and opens the ta sect re oOo be acted uporl ire in contact \ thie rae ma 
Oo atmosphere Then since the air cannot be diseharged throug rials Viilie the ¢ er port ire protecte ) ~ ay 
evasee, it forced by the tan through the opening lead evans When the eating |} heer elent D ure 
i] rere passave ite ne 7 ne \\ cl ha Hee! il ere } mn ont i ¢ ’ } , } . ] 
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br ARRANGEMENT POR CHANGING DIRECTION iow or Arr IN A MINE-VENTILATING PLANT 
vr ol the discharge door, It is stated that the ecessary red heat quenched in cold water, is gives a ery ard s} 
to bring about these reversals can be effected without but, aS a consequence he long heating, leaves the metal coars« 
gy the engine it being only necessary simply to slow the grained and brittle. The quality of this hardened skin is greatly 
tly. The Enaineer. vol. 127. no. 3292. Jan. 31. 1919. uproved by a second heating at 800 deg. and quenching By 
111, 6 figs., this process a fine grain is produced, and inereased tensile 





HEAT-TREATING 


TEMPERING ( 


NING AND ERTAIN RalLWwAyY MATERIALS 

ind Eisen, Deeember 5, 1918). G. Sehultz, in Organ, 

the hardening processes to which keys, bolts, brake 

nO arts of springs, screw nuts, valves and other moving 

Pp 1 railway rolling stock are subjected. For all such parts 
pa 


Martin steel with at most 0.12 per cent carbon is used. 
eces are packed in the usual way into sheet-iron boxes, 


In the case of important 
the 
repetitions ol the 


strength is given to the hardened zone. 


parts of the valve connection of locomotives, good eftect 


may be increased by several process. Ihe 
duration of the repeat heats is from 15 to 90 min., aceording 1 
the sectional the Such 

and crankpins, which require long heating, are protected f1 
burning by a thin the powder i 
asbestos envelope, (Technical Supplement to the Review f 
the Foreign Press, Feb. 18, 1919, pp. 112-113, 


no. 4213, p) 


dimensions ot piece. parts, as cranks 


hardening 


eoveriig ot 


vol. 3, no. 4, 
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HYDRAULIC 


WHEE! 
CENTRIFUGAI 

1 and 2, 1918. 
1918). Very 
ficiency. The entranee breadth to 
runner-wheel entrance diameter is from 1/15 to 1/20, correspond 


ENGINEERING 
Compounp Water TURBINES 
Pumps, H. Baudisch. (Zeits, ges. 
Elektrot. u. Maschinenbau, 36. p. 422, Sept. 15, 
narrow Francis turbines yield unsatisfactory ef 
lower limit of 


SINGLI Np MULTI-STaAd! 


Turbinenwesen, 


runner-wheel 


ing to a specific speed of about 60 r.p.m. 
applicability of the Francis slow runner and that of the free-jet 
high-speed runner, the highest specific speed of which with single 
nozzle is about 35 r.p.m. This gap is filled by the Pfarr compound 
turbine in which water flows in series through several runners on 
one shaft. It is claimed that better results can be obtained at 
lower capital cost by allowing the water to flow twice or more 
through the same wheel. outlet 
Half of the guide equipment is 


The guide and chamber are 
divided into two equal parts. 


connected to the high-pressure pipe and half of the outlet chamber 


to the turbine suction pipe; the second half of the outlet chamber 


is connected to the second half of the guides. This single-wheel 
compound turbine has 100 per cent higher specific water volume 
than the Pfarr turbine and the same specitie speed. It 


built as an axial or 


can be 


radial turbine or as a combination type; it 
can also be built as a spiral turbine with the spiral for each stage 
over one-half of the runner wheel. The use of a double-sided out 
let on the runner wheel overcomes the axial thrust of the axial- 
radial turbine. Taking the lower limit of the specifie speed of a 
runner wheel to be 60 r.p.m., the specific speed of the Pfarr 
compound turbine is 35.7 r.p.m., otf the single-wheel compound 
turbine, 25.2 r.p.m.; and of the single-wheel, double-sided-outlet 
compound turbine, 35.7 r.p.m. Certain conditions which must be 
fulfilled by the single-wheel compound turbine, particularly im 
respect to pulsation, are noted in the original. The converse of 
the single-wheel compound turbine is the single-wheel multi-stage 
centrifugal pump. 
portance where low capital cost rather than maximum efficiency 
is the primary consideration. Also, space is saved by the reduced 
axial length. Seetion B—Electrical Engineer 
ing, vol. 22, pt. 1 (mo. 253), Jan. 31, 1919, p. 8, e) 


soth of these machines are of special im- 


(Science Abstrac ts, 


INTERNAL-COMBUSTION ENGINEERING 


Performance of Marine Diesel Engines 


MercuaNnt-Suip-Type DriesEL ENGINES. Data of 
vflicial trials of two 1200-..hp. (750-b.hp.) Diesel engines built 
by J. Samuel White & Co. for the British Admiralty. The trials 
were carried out in accordance with the special requirements 
of the British naval the 
representatives. 

The direct two cycle, single-acting. 
stepped-piston type, six-cylinder, 141% in. bore by 24 in. stroke, 
and have a weight complete of 70% long tons. 

The trials ot unintet 
rupted running at the full load of 750 b.hp. at a speed of about 
200 r.p.m. 

During the whole trial the engine ran satisfactorily without 


TESTS O} 


authorities and in of then 


presence 


engines are reversible, 


the first engine consisted of 96 hr. of 


any stoppage and without any sign of overheating either in 
the cooling system or working parts. The exhaust was quite 
invisible and very little soot was observed after the completion 
of the trial. The the end of the trial 
practically the same as those attained at the end of the first 
hour. 


temperatures at were 


The cireulating water was passed through the engine by steam 
pumps, the quantity per brake horsepower being approximately 
11.2 gal. 

Additional maneuvering trials were carried out with the port 
engine consisting of astern running, time taken to pump up 
the starting reservoirs, slow-speed running and the drop in 
pressure of the starting air after each start. 

Table 1 is representative of the results obtained in the 96-hr. 
trial of the starboard engine, while Table 2 gives data on lubri 
cation and also the heat balance of the engine. (Motorship, 
vol. 4, no. 3, Mareh 1919, pp. 17-20, illustrated, eA) 


There is a range of 
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rABLE 1 DATA ON O6-TIR. TRIAL OF STARBOARD ENGINI 
Mean bhp 71.8 
Mean r.p.n : hon 
Mean ip 1215.4 
Mechanical efficiency, per cent 61S4 
Total revolutions for 96 hr 1.007.307 
Total lb. of fuel oil used during 96 br... 35,20 
r 2 
uel per b.hp per hr Ib » 487 
Total lubricating and cooling oil used for 96 br SST 
Mean lubricating nd cooling oil per bap. per I 001 
Mean temperature of cooling water, inlet, deg. fahr Olt 
Mean temperature of cooling water. outlet, deg. fahr ao 
Mean temperature piston oil cooling, inlet. deg. fal a0 
Mean temperature of piston oil cooling, outlet, deg. fahr 125 
Atmospheric temperature of test shop, deg. fahr “1 
Inijec tion air pressure (mean Ib. per sq. in Lin 
Scavenge air pressure (mean), » per sq. in 
\ir Compressors 
LP. air con | ire n | q 
1..D. air cooler pressure (mean per sq. ir 
Circulating cooling water pressure mean) | q 
Piston cooling and bricuting oll pressure 
Sq in ‘ 
(Compressor suctior open } cent it ’ 
Mean indicated pressure N 1 ck I sq 110 
Mean indicated pressure N ” inder per sq 106 
Mean indicated pressur No. 3 « nae . per sq 108 4 
Mean indicated pressure of No, 4 cvlindes ) er sq 103.4 
Mean indicated pressure of N viinder r sq. it ‘ 
Mean indicated pressure of N “ vlinder q , T 
Blast air used per b.hp 0.22 eu 
PABLE 2 DATA ON LUBRICATION HEAT BALANCE OF ENGI 
I i) 
Ol Tor power md scavenge pistol and I I’ 
pis ™ 
Onl te eranks t ind valve gearing 1 
OU for pistor oling and bearing lubrication oo 
Dota SS 
i 0.22 per hour or 0.0123 per b.hp. pe } 
Hear I 
Calorific value of fue B.t.u per It 19.510 
ConsSULIpPtlon per | per I 4s 
Consumptiotr per i 1) per hr 
b.hp TIS 1 ech efficiency, per cent 1.84 
i.hp 1215.6 | 
> theme a) 
1 b.hp.-hout 2550 B 
iis 
1 b.hp requires 1.62 iLhp therefore [rictiona 
OOL7 00 
Heat per b.hp HO 1578 B.t.u 
778 
leat taken in per p. per hr 19.510 ~ O.487 — 9500 B.t 
| thee 
itp. heat units per lip Ho 4120 B.t.u 
reg. 
Per 
13. cent 
Heat converted into work on brake vO 26.91 43.5 v« 
Heat lost in engine friction .. 1578 16.6 § . 
Hleat converted into indicated work sive 13.5 
Heat lost in cooling water "40 26.1 100 
Ileat lost in exhaust gases 2000 20.4 
Ileat taken In per b.hp. per hour SOM) 100.0 
Thermal efficien of engine 26.0 per cent 


MACHINE DESIGN 

Tests on Crankshaft Lubrication 
INTERMITTENT-OIL-FEED IN) 

to determine the relations betwee 


ESTIGATION. Data of tests inten: 


quantity, pressure and = 
age in bearings under various operating conditions, and a 
scription of a special testing apparatus set up at MeCook | 
Dayton, Ohio, for the present work. 

The general appearance of the testing apparatus is indi 
in Figs. 5 and 6. 
of shaft of the portion o| 
Liberty-12 crankshaft and mounted in a special test bearing 


Essentially, the apparatus consists of a se 
same size as the main-bearing 
various sizes of inlet and outlet, as well as provision for «1 

The shatt 
diameter wi! 
114-in. hole drilled through its center, except at the drive 
which was left solid. 
casting with bearing liner of standard construction. 
B, C and D, Fig. 6, and oppos 
these but staggered with relation to them, there are four 0 
As, Bi, C: and D,, all equipped with individual stopeocks s 
any combination of the inlet and outlet sizes can be used 
proper arrangements made for measuring the flow as to qua! 
(tank I’), (inlet outlet 


the shaft and for making various measurements. 


in most of the tests was 2°. in. in external 


The bearing housing eonsists of a s} 


On one 
there are four oil inlets A, 


pressure gage J and gage 1), 
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let thermomete \ a itlet thermometer 

| add on to the four side outlets there is an end outl ! 

al KE. While takes Lie oll direct Irom thre of eT O ho 
shaft and delivers it 


to a drainage tank J in whiel 


( e Qual 
passing through the center of the shaft can be measure 
thermometer 0 indicates the temperature at this outl 
| ‘ nie connect V o tiie Lop o the te Ti ! 
nm experiment o determine seepage alone the | t ¢ 
| nlet 1 ated approximately one-third ¢ 
of the if rom one end and outlet ire yp! e ‘ 
earings (Cs ina i] le idl dire ‘ ! ( ’ 
in} in whieh the a yur of oil see en ‘ 
« l en te nenus ree 
! ‘ 
1 the ) ] bDplied 0 he Vario brite cle 
\ r an be varied ro 25 to LOO ) ers I 
ret we the sup} tank and the ink irrounded for p 
t ‘ OV a t¢ “oO Wheel Is ae te re rulate ‘ 
' , 
l ‘ if ( 1 the test pen) ~ s wate! 
? ad ns r «ont o ‘ mip ire « 
ear tse] ru e test 
‘ t ( ‘ ( - va ! le ft determine thre 
| ) l I ‘ en ! rele l ‘ ? 
i roan nie pressure SIZ nie openings, ets | 
] ; 
yer ivill ( aed SeVeTu SeTics W ( 
en mea el! . ( Live ‘ ant \ ol oil ! 
roug dillere vA inlet holes and out ! cel 
ri , ; : 
é i a is eeds and inlet pressures 
m the es \ ound that the quantity ot oil ps 
rou! the bearing decreases With spec ind that the ck ‘ 
‘ mar rap ? The rane t 0 eieLey 











NAMONAMETER 


FoR O1-Frep Tes 


een LOOO and 2000 r.p).t., ft 


Lhe curves having a lore vrad 
pe at the higher speeds. As the latter represent normal engu 
eds, an effort has been made to derive a emp real torm 

er oil tlhow in thos 


range, 
was tound that tl 


he quantity varies directly as the 


produet 


pressure and the inlet-hole area. Chat is, when the area 

( nlet hole is halved, the pressure must be doubled in order 
Olan an eq ial qual tity ot oil at any tixed speed. 

( ormula ade rived trom. the results ot these tests us 

1810 (PA 
ar Teer e er este re t 
ere Y quantity of oil in gallons per hour 
P 


inlet pressure in pounds per square in¢ 


1 area of inlet hole in square 


ches 
‘\ 


speed of shaft in revolutions per minute 


s formula may be slightly low with high pressures and larg 


AL ENGINEERING 


An interesting series of tests were mad 


to 


y 


if 


1? 


i 


; 
tl 


wn pressure and ure lox exceed 
lo 7 e next erie text at ‘ . ‘ ] 
t\ throug itt side ‘ ‘ 
The e ] ( ( I ed | / ( £2 t I 
ollow snatrt ind ] ‘ I} { ’ 
ed Arlo ed 
i? Cent! wa ) ( 
r f problem ( in ning I r i ‘ ! 
- =: ( } 
yi, _ 
' 
, 
| ' 
M a 
+ + . 4 4 
| + == . ' 
. ant 4 # - 
sale 
ky ‘5 Dat ‘ ol INSTA ric roR Obrn- Pr LES 
‘btained 1 hese ests lhe data tests are presented 1 
original paper the torm ot curves which, however, i 
said that only e parts referring to speeds betwee O00 ar 
O00 r.p.m. s ould be taken into consideratio1 owing to the 1 
abrupt character of the curves at lower speeds 
\ tormula to cover all cases is been det ad tron — ‘ 
namely 
S10 (Pu 
‘/ 
; 6.4 
1 
vhere @ quantity in gallons per hour 
Pp inlet pressure in pounds per square incl 
| area of the inlet hole 
| area of the outlet hole 
s r.p.m. of shaft 
Formula [2] is of the same form as the previous on: lt 
" ised to cover all quantity eal ulations, because 1 s a 
sidered that there is no outlet hole when the oil is not taker 
the side ot the shatt, A becomes zero, and although not mathe 
matically correct, it may be considered as canceled out, thus k 
i? the equation as it Was first giver Values obtaines 
formula do not in all eases correspond exactly with the r 
obtained in the tests, but they will be found to be sufficiently a 
curate to cover the entire quantity range in all ordinary design 
onsiderations 








304 MECHANICAL 


of seepage which took place around two special solid shafts used 
lor The 


as follows: 


this purpose. results of these summarized in 


tests are 


the original article 


] lhe amount of seepage increases with the speed of shat 


2 ‘The amount of clearance of shat't, within the usual range, has 


ery ittie ellect on the amount of seepage al normal speeds 
ana pressures 
} The amount of seepage varies approximately inversely as the 
listance of the entering oil from the end ot the shatt, being 
changed principally by the pressure 
} L} amount ol seepage varies directly with the inlet pressure. 
A inusual result obtained in the two seepage tests was that 
n every Case the seepage was greater with the smaller amount ot 
earalice, Which is quite contrary to expectations. This condi 
nos « cult to aecou for, and it may be that it is peculiar 
ni ) tesl apparatus ised. 
the effect of the distance through which the seepage must pass 
. S not according to expectations, al d at lower speeds ap- 
varently was affected greatly by the amount of shaft clearance 
ressures of 40 Ib. per sq. in, and over, the ratio of the seep 
ends G@ and // was practically the same for bot! 
ihe pressure scemed to plav a part in the seepage ratio 
~ (; j sual it pressures below 60 Ib 
=> 2 ) pecame arve! is 
as t int ) o isastola Zt 
lests we ilso made to deter wessut side « 
shia e! e oll was led into il ol ‘ ! ctions A, B, ¢ re 
}). | se tests ave shown that the measured pressure in. the 
nol center ¢ shatt varies directly as the inlet pressure and 
also as the diameter of the inlet holes instead of as the area, as in 
the ease of the quantity tests. Another conclusion drawn fron 
hese tests 1s, that with constant inlet pressure and a given siz 


of inlet the drop in pressure due to speed increases more rapidly 
at high than atl low 


A tormula 


pressures. 


has been derived from the data of these tests which 


provides mathematical means for determining the pressure in the 
hollow center of the shaft when the conditions are known. It is 
as tollows: 
5 (PD Pe 
p ——__— cal aside ni Saaealaae aiceriat latiaea alata al [3] 
\ s 
where p oul pressure inside shatt 
P inlet pressure 
D diameter of inlet hole 


S r.p.m, of shaft. 


This equation will be 
to 1500 r.p.m. 


found approximately correct from 500 
Above the latter speed it mav be slightly in error, 
giving results as much as 4+ per cent for each 100 r.p.m. above 
L500. 

Similar tests were made to determine the pressures at the side 
outlets of that the 
sponded in a general way with those obtained in the previous 


the bearing and it was found results corre- 
tests except that they were somewhat higher, so that the formula 
for pressure outside outlet is of the same form as [3], except that 
the coefficient is 6.8 instead of 5. 

The final series of tests was conducted to determine the inter- 
mediate pressures for those in the center of the shaft with oil 
passing through from either of the side inlets to any one of the 
side outlets. When oil passed freely through the shaft the pres- 
sure in the hollow center portion varied considerably and did not 
follow any simple rule. In general, however, it was found that 
the internal pressure increased with the inlet pressure and also 
with inerease of the size of the inlet hole, and decreased with in- 
creasing speed. Further, the drop in pressure due to speed is 
greater with the higher inlet pressures. 

The original article is accompanied by a number of interesting 
eurves. (Bulletin of the Experimental Department, Airplane 
Engineering Division, Bureau of Aircraft Production, War De- 
partment (Confidential) vol. 2, no, 3, December 1918, pp. 122- 
142, 18 figs., eA. Abstracted by special courtesy of the Bureau 
of Aireraft Production, War Department). 
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MACHINE TOOLS 


Automatic Arresting Motion for Power Presses 


AvuromMatic ARRESTING Motion ror Power Presses. Illus 


trated description of a mechanism developed in England whieh 
it is claimed can be applied to that type of machine in which a 
tlywheel revolves freely on its shaft until a positive connection 


is established between the two parts by rocking the v 


spring 
pressed rolling pin or bolt into engagement with the longitudin- 
ally recessed key or striking piece extend ¢ the entire ler eth of 
the flywheel hub, tl kept 


slide is 


is rolling pin or bolt being usually either 


In engagement so that the ent of the 


intermuttent moven 


‘ 


continued or automatically disengaged after eaeh compl te revolu 


tion so that the slick may be stopped at 1ts highest pont alter 


each single stroke. The inventors have provided an automatic 


mechanism Whereby the slide might be brought to rest at the 
bottom of the down stroke, in addition to stopping at the highest 
part of its stroke Phe holding at the bottom otf tly troke 
intended primarily to give the article being stamped a long 
period in which to assume the desired form while still under 
pressure in the dies. 

Referring to Fig. 7, A is the side frame of the press, and 3 


the slick operating shatt upon which the tlywheel f revolves 


treely, until a positive connection 1s established 


between | 


through the spring-pressed trip lever D’ rocking the rolling pi 


or bolt D of the shatt B into engagement with the longitudina 
recessed key or striking piece FE of the flywheel C, all of w 
ire of ordinary construction. 

| thie ver or! Inder eonsideration there re X« ’ ‘ 
Sic l ’ Lilie press over the shatt RB a bracket / 


bearings G carrying a bar H tormed with a tappet lever J, and 
being connected by means of a lever A to the upper end of a 
L ot an eecentric M mounted on a countershatt V carried 
bearings 0 of a bracket P, which is also attached to the sid 
Lrame ot the press. To the frame, too, but below the shaft 2 
is a fixed bracket Q, having bearings FR carrying a bar S formed 


with a tappet lever 7, 
U to the 
parted to the 
medium of 


and being connected by 
the rod L. 
countershatt N from the 
the 
loosely mounted on the countershaft N. 


means Ot a lever 


lower portion of Rotary motion is 


flywheel € tl 


rougi 


chain gearing V, chain wheel V" of whi Is 


The cham wheel V° is 
adapted to be locked to the countershaft N at will, through the 
medium of a slidable clutch W mounted on the countershaf' 

On the countershaft N being driven by the chain gearing | 
the eccentric M has the effect, through the medium of the rod / 
and levers A U, of rocking the bars H7 S in their bearings G I’, 
so that the two tappet levers J T are alternately roeked into 
path of the spring-pressed trip lever D' of the rolling pin 
bolt D, so as to cause the shaft B to be disengaged from the fly 
wheel C twice during each revolution of the said shat't. the 
being effected the slide is at the highest 
point of its upstroke, and the second disengagement at the tim 
The 


eccentric MW may be 


disengagement when 
the slide IS at the bottom of its downstroke. 
rearing J the 
any desired amount of dwell to the 
suit the work to be performed. 


ratio of the cha 


and the action of propor 
slide t: 
lor instance, >} to 1 gear 
such as is that which is fitted to the machine shown in Fig. 0 
one revolution of the flywheel C would give a single reciproca 
tion to the slide, while each of the other two revolutions would 
be rest periods for the slide at the top and bottom of its stroke 


respect ively. 


tioned as to give 


with a 


The ecountershaft N is fitted with a brake block X 
pressed upon by a spring, and which serves to arrest the mov 
ment of the shaft when it is thrown out of gear by the elute! 
W. The tappet-carrying bars H S are also fitted with springs 
H’ S" for absorbing the shock set up when the trip lever D' strik 
the tappet lever J 7. (The Engineer, vol. 127, no. 3293, Febru 
ary 7, 1919, p. 135, 2 figs., dA) 


WwW hieh 


MARINE ENGINEERING (See Internal-Combusion Engi- 


neering) 
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PROCESSES 


New Process for Casting Formed Tools 

















DAVIDSON PROCESS ¢ ("As nG Fo roous, J. | Johnson. 
Mem.Am.Soc.M.] The production ot tormed too wh a 
ng cutters, large drills, countersinks and other shapes f1 
speed steel by methods hitherto known is an expensive opera 

rst. a blank of suitable size must be produes ty , 
ot or large bar \tter torging, the rough blant 
I ( ( oy i 
tee Cut ind if it “] lil ~ 
per oO e ( role } ) 
( I i ‘ 
I 7 Wi (ire \ ‘ 
ore ( i tere ried lor cas M ey , 
vo or three years a it is understood th me la 
eturer has such process in more or less re ir col 
St here are three ditheulties with this process tro I 
ew oOo ordinary stet meitin pra ft ] 1} 
r the steel killed so dead that it will be free of blowholes a 
S that o producing a me al tluid enough to OW oO ine 
rts of the mold and give sharp, true castings | his 
done, only the rough cuts in macliuning the eutters are 
nd the difficulty involved in cutting the scale may easily 
s gain); (3) that of producing a satisfactory structure 
rreat endurance and long life to the steel without the 
r of the grain, which is often considered to come only trom 
ving operation. 
w direet casting process has been developed by <A. ¢ 
on with the assistance of Mr. Johnson, the author, and this 
ribed in the paper and certain data on the history of the 
ment of the process are presented. 
1 what is stated in the paper it appears that milling cutters 
with a projecting lip on the eutting edge. This is finished 
vy by grinding and with little more expense than the grind- 
a machined tool. A perfect edge is obtained in this way 
minimum of labor and lost steel, while the possibility of 
detects is avoided. 
material used for killing is a seeret of which the author has 


owledge; he is, however, very enthusiastic over the results. 
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yh 

The notable Lleatures ur three Kirst, t extraors ary 
freedom from blowholes: secon he nd ot the 1 il: and 
third, the entire absence of coat er i ere ! 
the easting 

In regard to the fit hese features ) ted that 
ne tound! ral or sé ! eC hetore ne ¢o 1 r ) ts 
hakine over yu? r t} ! , oT ' d 
i ] ol ‘ it f 

ir the irtac Sine ( ) . I or 
owhole ( \ I ! 

Oo the econ rie ( yD 
noul } . 4 A 
t's ! t i 
| H 
™ KAKM EMM | 
{ POA UA! | 
G $s’ 
=. 
gs % \ 
MY ing 
\ Mi r | Ss 
I : lescribe his pay Oo ) 
represel reneral 1 ( the wor one 

I; revari o the third teature Ss we \ if mo er 
whe ( ist. has a coarsé (TYVSLAa e Or t sirut ire t) eX 

nation o hye es ractures o s steel shows tha his 13 
wmost who DSser I u he ruc re ot this stee is ca 
OOKS re ‘ 0 Ol ‘ ( t aoes i 
, —_ 

Various photomicrographs o ool 1 acture \ 
structure consists of a lig! matrix in which are embedded three 
other constituents. One is a dark, mottled maternal resembling 
troosto-sorbite in ordinary carbon steel and also resembling the 


dark constituent in a east high speed steel of ordinary compos! 


tion. The second constituent is a light, hard one forming a he1 
ringbone design and is plainly a eutectic of some sort. The third 


constituent consists of a series of separate, small, rounded, hard, 


white spots similar to the excess carbide found in an ordinary 


high-speed steel both before and after hardening, provided the 


sum of the earbon, tungsten and chromium contents are high 


enough. 
The author concludes with the following statement : 
“Since the feathery constituent mentioned by Mr. Boylston, 
and shown in the photomicrographs of the Davidson tool, appears 
from Mr. Boylston’s statement to be rather rare and is abundant 


in this steel, I am led to think that the surprising quality of these 
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this con 
that the 
metallography of the euttimg tools is not sutliciently developed to 


the 
here, 


tools may be some degree 


Stituent It 


adue, il ,§ presence Ol 


seems well to point out however, 


enable us to say, even from a good photomicrograph, that a 


certain tool is detinitely vood or bad. The science will undoubted 


ly reach a state of de velopme nt where this will be possible , but for 


the present the onlv sate gage of the quality of high speed steel 


tools is a test under working conditions, the test to be eontinued to 


destruction if possible. Judging from the number of eases it 


which the east tools have outstripped all others in sueh tests, a 
suggestion not unworthy of consideration is that the struetur 
shown by the Davidson tools is that at which other toolmakers 
should aim.” (Bulletin the American Institute of Mininu EB) 
yineers, no. 146, Feb. 1919, pp. 355-360. 6 fies... dit 
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Factor in 


MEASURING 


Resilience Instrument Calibration 











fae Concept OF RESILIENCE WitH RESPECT TO INDIE, ’ 
INSTRUMENTS, KF redenck Schlink, Mem.Am.Soc.M EK. ly a 
earher paper entitled Variance of Measuring Instruments and 
ts Relation to Aceuracy and Sensitivity (Bureau of Standards 
Serentifie Pap r No S98. 11S), the writer discussed the so 
Up Down 
“~ T 1Se- 
70 }—___— | 70 
| ' 
00 | 
| 
50 ef nt SO 
40 }-——__.—_—_ 
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30 +30 
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Fie. S  CALIBKATION OF ORDINARY STEAM-ENGINE INDICATOR 
Reproduced from a textbook on the indicator shows the equivalent 
when pencil displacement is plotted against pressure, of a close: ys 


teresis loop) 


The 
propel 


called liysteretie types ot errors. hysteresis loop obtained 


the eveliec calibration gives a 
regards the 


Furthermore, 


upon performance ol a 
instrument 


ealibration. 


as 


representation of the behavior of: an 
consistency or reproducibility of its 
i simple quotient of the areas marked out by the cyelic ealibra 
tion curve defines a factor which may be called the resiliency 
of an indieating or controlling instrument. 

There 
in the calibration and the nature of 
that 
can always be expressed in the form of a lost-work diagram, 
although in the the 


resorted to to permit direet planimetrie evaluation o| 


are actual energy losses which occasion the hysteresis 


which is discussed, and it 
non-integrating instrument 


appears the variability of a 


some eases transformation of coordinates 
must be 
the 


In order to give sueh a hysteresis loop definiteness and value 


losses. 


or the purpose in hand, the instruments must be operated a 
number of times over the cvele under investigation in order to 
vet it into the eyche state, just as is done in determining the 
hysteresis characteristics of magnetic specimens and in exact 
eterminations of the stress-strain relations of structural ma 


change 


the 
which 


terials. Moreover, between the points of reversal, 
of the independent that is, the quantity 
instrument is intended to mezsure, must take place slowly and 
aperiodieally and without that the 


no time overshoots its reading, since all revertive or 


the 


variable, 


vibration, 


jarring or SO 
pointer at 
vibratory movement of the mechanism tends to displace th 
corresponding part of the hysteresis loop toward the normal o1 
ideal calibration line to an extent dependent upon the magnitude 
and number of the precedent excursions. 
as if 


state as defined ahove, has the effeet of obliterating, were, 


Setting up the eyelie 


Phe Journal 
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the previous operational lustory of the instrument and of makine 


the hysteresis loop a closed tigure of definite area. It is reealled 
that the hysteresis effeet observed in common indicating instrn 
nents 1s in large measure due to journal frietion, and that thi 
slack-bearing condition or backlash, so-called, is responsible in 
noted. It 


ie evelic state can be readily set up in all indieating in 


au quite detinite way tor the poli nomena appears that 
1 stl Baal ts 
exeept those in which transient phenomena are ot Importance ev 


al relatively slow rates of change of indieation, and second, those 


Whieh an uncompensated backlash exists ver the latte 
ase, the difficulty In setting up the evehe state applies o1 ( 
t traction of the range of inedieation on operation, While im the 
tormer it has been show that aif the rate of change of 
independent Variable be constant, evel pertormanmn ~ ite 
possible. 

lt has been alread OW ONperimier that the norma > 
eorresponding Lo Ve operation of a tvpleal mstrument wit 
iscous drift or elastie after-effeet. over its full capaeity ra 
ol Operation, is a maximum of all loops obtamable for any 
inning points Iving between the chosen extreme turning pe: 
and, moreover, completely encloses and = cireumseribes a . 
menor loops, a result whieh 4 olves conelusions of direet valu 
permitting the iilization of indieatine instruments ot 
ordinary a lality or work of relatively exac charaneter, to w 


have not hitherto 


They been Gonsiders adaptable 
Both the shape and the area o vsteresis op cor 
consideration, in definit distrib the ener loss 
7 
4 
=e ee 
a 
S 7 
< y / 
: ' 
! 
! 






ye i2 


i 
Quarhly undergang measure: 
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Big. {§ GENERAL Form or Hysreresis Loor or AN INSTR 4s 
READING IN Boru Direcrions From «4 CENTRAL ZERO 
K.-L range of values of the quantity measured 
deflection A 
N range of deflection or indication for the ilue W 
the quantity undergoing measure ent 
\rea BOCDI energy dissipated in the nstrument during 
Ru 
\rea BEDD' Lp dei) jd 
: pa 
Area BCH) efficiency of resilience or resiliency of the nst 
over the eycle BDB 
Instrument over the operating range, as vell as the amour 


such loss, 


| 


The diminution of frictional Jag, occasioned by properly 
plied vibration treatment, 1s very striking. and it would apy 
that in where the the 
the stated 


usable 


nyste! 
to n 
purpose, mechiat 
that the Cutt 
modifieation of the Kelvin siphon recorder would be distir 
that vibratior 

the hysteresis which arises i 


determinate nature otf 


Cases 


observed under conditions does not suffice 


the instrument for a given in-built 


or electrical vibrators analogous to used in 


serviceable, It reasonable to 
that 
perfect elasticity or other molecular causes, ineluding even 


seems suppose 


also reduce portion ot 


has heen shown to act with that 


versible time effects, since it 
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adeney ! The cise | impel aye nircaiisy macne ‘ 
leectrie phenomena 


‘ ' 


Kxperimental data are not available to permit of satisfact 


analysis of the energy loss associated wit the movement o 
hquid meniseus in a tube and in similar cireumstances, whi 
s the probl offered by manometers, spirit levels, hydrometer 
i It is definitely known, however, that a measurable intran 
mmstrumental law exists 1 such instruments, and the author 
res ‘ 1 esti 1 ‘ ellect tite iM Li 0 ( 
whit ers rm in t apillary ‘ eter or p Iv) 
ermodynatr ranstes Ilved at changes ( 
! i a | ld Sul i“ i> ‘ 4 lI ‘ ‘ 
it doubted], w that the ' ersib \ i 
, rument must ey Y ‘ } etical « 
ad com! ! is ’ t : : 
\ ne ! | ( t I 
‘ ! i ! ) 1 il 
rhe eal ‘ i 
‘ rie we ? 
‘ ‘ 1 ar ‘ t 
' ‘ ( ‘ i! ( i ) 
(Jua ‘ perl st} t " ! ) 
} ror ’ ~ ene | ‘ ineve l ‘ 
} ol ! red r aeter 
‘ eon \ . vil e range ¢ 
, Kelastic Hvsteresis in Stee Kr. BE. R 
_ |’ SOA, S28 O13 
) ’ ! \ ! eo! ‘ ul | t nl I ( pe 
} ! nest e ordina methods ba 
7 err t rroposed method base« 
i ner iD i ‘ dis shir y 
eT ( ‘ Cs, \ ( rmet! 
es rathe Delwe l a \n ine! rhe 
ence 1s « ble « by ven precise ajustmer ind ol 
to ; Fore 7 ‘ on e depat 


‘ ’ } ‘ ‘ hye y 
ead i I I re — we may desire iD propel S 
! by re irking the graduations, 
n tha e 4 bra error alfords but nited intorm 
! strumet () e other ‘ 
i! I ! ‘ ‘ nite I thie vate 
re ou ‘ nheres en be « nil ‘ 
cl el : rresentu within certain limitations 
ey rmiar ‘ ive! per 
ile oor ‘ mist pertames | s show that the ru 
n for the tv « \ n operating elemer whe 
COUPACY the d int consideration s e measure t 
tribution of that element to the hvsteresis loss « the 
int whether that contribution be the etfeet of frietiona 
ces or of impertect elacticity. Bureau of Standards 


nee pub wation, f | 


FAL-WORKING TOOLS 
British Inserted-Tooth and Thread Milling Cutters 


sH Mi NG Cl ERS Abstract of two artieles in recent 
of The Engineer (London), the first deseribing the so 
Krancis inserted-tooth milling eutter, as to whieh very lit 
formation was available until quite reeently. 

cutter was developed at one of the British National Shell 
es in order to permit the production of howitzers on tools 
uusly used for shell manufacture, the problem being to per 
by means of a lathe operations which would have been per 
d in the usual course of things by means of a planing ma- 

In this instanee it was desired to remove surplus metal 
operation on a howitzer tube by means of two lathes con 
into a horizontal milling machine. ‘To do this it was nee 
to take the cut not along the length of the barrel but 


d it, and for this the cutter would have to be something over 





ENGINEERING , 


2 it 1h) lenet! Thi rranels eutter was developed to take care 
of such operations as tl There are two particular points of 
novelty about It, iz., the manner in which the teeth are arr ingea 
on the body and the manner ! wluel they are attached to it 
ihe hrs nt ad raminat ) ly ‘ 
ordinary type ot inserted-tooth milling cutter the body rrooved 
wil a number ! mri the direction indicated at ¢ 
approximately parall vith the axis of the eutter Fac ot is 
tilled either with a single blade or with a number of ( dua 
eet! rril a ) 0 riap 





| 12 MN Hap ( For, \ | IN I I I 
Mii IN ‘ 

i',,] | : , . . 

ollow one another round the bod ! i spiral. approximate y al 

right angles to the axis of the eutters his is shown in the left 

hand view In the Franeis cutter (right-hand view) the gro 

ng forms one continuous spiral around the body of the itter 


substantially parallel with that on which the teeth lie in the ord 
nary cutter. The groove is filled with teeth H and distance pieces 
J, the teeth being disposed so as to form rows substantially para 
lel with the grooves in the ordinary eutter. Therefore the teeth 
in both eutters occupy the same relative position, with the differ 
ence, however, that in the ordinary cutter thev are forced by the 
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pressure Of the cui agaimsi ime eages of ine grooves, that 1s, 
against the meta! oz tne boay, while in the Francis cutter the 
teeth are pressed against the distance pieces. ‘This difference 1s 


of considerable practical importance. 
for the the 


eross-section of the grooves so that 


cutter the 
widen the 
the teeth become loose, and 


In the ordinary 


tendency is pressure ot cut ultimately to 


the cutter body is rendered useless until the grooves have been 
In the Francis cutter the case-hard- 


The pressure ol the cut does not tend to deform the cross 


reshaped. distance pieces are 
ened. 
section of the groove, and should slackness develop as a result ot 
the cutting pressure it can readily be taken up by simply tight- 


ening the wedges or distance pieces. In actual practice, though. 














Fic. 1 SpecitaL Jig USED FOR DRILLING HoLes 1N FRANCIS ( 
s found that the pressure of the cut renders the teeth no 
slacker but tighter, so much so that when it is desited to recharg¢ 


the eutter it 1s invariably found that the teeth and wedges have 


settled down so firmly that after the securing screws have bee 
loosened the wedges have to be jarred trom their seats betore he 
teeth ean be removed. 

The most recent form ot the cutter is s 





EVING 


AND SHARPENING 


being convenient both from the point of view ol 
The 


had rectangular ears are now formed with 


operation and 


trom that ot toolroom production. wedges whieh Lorme rly 
eireular swellings on 
their faces and are plane surfaced both on the top and bottom. 


I 


accuracy by drop-forging the parts requiring only to be drilled 


is found possible to produce them in this form with sufficient 


Fur- 
the round swellings for the square 
| 


and touched up by grinding before being case-hardened. 
thermore, the substitution of 
ears permits the undercutting of the groove to be dispensed with 


and the concave recesses can very readily be tormed by drilling 


hie. 13 
has been developed for this when the holes are being bored. It 


after the groove has been cut. A special jig shown i 
is in the form of a ring which is clamped round the cutter body 
by means of set screws and carries two drill guides P and Q, the 
pitch of which is accurately fixed as the value required to give 
the desired alignment of the teeth. With the jig fixed in posi- 
tion the first hole is drilled through the guide P, the jig is then 
rotated until an accurately fitting plug can be passed down the 
guide @ into the hole already drilled. The second hole is then 
drilled through the guide P, the plug is removed and the whole 
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operation repeated until the whole surface of the cutter body has 
been covered. 
Big. 12. The 


block of high-speed steel, cut roughly to length, is plaeed in a 


The method of forming the teeth is illustrated in 
small vise which holds it at the required angle, and a milling eut 
ter of special form is ted across it to face the base and form the 
front flank. It that 
so that the tooth is formed with a rake at the cutting end 


cutter is coned 
The 
angle of this rake is sufficient to bring the front flank of the 


will be noticed the milling 


tooth five or six degrees beyond being radial when the tooth is 


assembled on the body. Thus the teeth are given a positive front 


rake. It is usual in ordinary milling eutters, at least such as are 
used for finishing cuts, to make the front flanks of the teeth 
radial. <A positive front rake is, however, advocated by some as 


a means of increasing the life of a roughing eutter, and this has 


been tollowed in this ease. The corner PR, Fig. 12. has still to be 
removed. At present this operation is performed by an addi 
tional milling process, but as the surfaces at R, when the teeth 


are completely assembled on the body, lie in a series of spirals 


bal a hie. 10 it is proposed to assemble thi cutters by ‘rind 

The relief and sharpening—and subsequent resharpening after 

use—ot the actual cutting edges of the teeth are etfected by means 
the arrangement illustrated in hig. 14. In 1 < arrangveme 


the eutter is ted longitudinally over toward the lett past a grind 











hig wheel. Phe pressure ol the wheel on the ede of the teetl 
holds each tooth. as it passes the wheel. down o 1 pointe 
ruiding plate up which the under surface of the tooth travels b 
eason Oo ie ) tue il teed. In this wav the eutter is 
natically 0 rr ius he meht o ; ; 
he iXIS ¢ 1 s of eourse se ‘ . , ‘ 
he wheel, so as to give the requisite relief to the cutting edge 
The artich escribes in considerable detail mar of the ap} 
itions oO he Francis cutter tor example, s use for the 1 
ni ( ') witzer breeel rings and the machining of st 
) 
| 4 He 
| 
a 
mete LS pi 
= 1] == : 
ae: am § —— 
‘. 
| > J | 
y 
—} +4 — 
es i 
| 
} 
PeEETH oF Fra = Mi uy 
holts tor naval 10 bomb throwers on an adapted 
Engineer, vol. 127, no. 3288, Jan. 3, 1919, po. 6-8. 18 figs.. 
Another British type, in this instanee fer thread m 
represented DY the * ¢ veloid ” cutter, I Pv. 15 lt is Dé 
in external thread milling that the ordinary thread-milh 
a tendency to produce “ waves” and “flats” on the worl 
“flats” is meant any portion around the circumference ot! 
work at which the diameter of the work is less than elsew! 


and the tendency to produce them may be aseribed to the fact 


In relat 


the thread-milling hob has a concave 
that 


eutling action 


the work; in other words, the cutter tends to get 
below the are line of the cirele it is operating upo 

The Cycloid cutter is claimed to be capable ol overcoming 
The cutter head is designed as a hollow evlinder and is atta 
The eutter end of the 


a series of independent thread-n 


to an ordinary chuck plate. head is ! 


at intervals to receive 
ters, which are clamped In position in the eutter head by iH 
of slotted itted 


backed off, or relieved, and are adjusted internally by mea 


studs, with nuts. 


The independent eutters 


diametrie gages, which enable each eutter to be set truly 
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The 


in- 


given diameter within the scope of a given size of head 
assembled, the ot 
head, but there are differences: 
teeth backed off; 


reneral an 


the 


they 


cutter, when has appearance 


serted-tooth die following 
The inserted are are ot less wuidtl the 


thread cutting angles have no thread pitch; the cutter circle ex 
ceeds the diameter of the work. 

The cutter rotates on the live spindle of the machine The 
work, on a work-holding spindle fitted with a leading screw, is 
brought within the plane of the eutters to the desired extent. and 
is then moved transversely on the slide toward the cutters until 
the desired depth of cut is obtained. The work is then rotates 


until the thread-milling operation is completed. 


It will be seen that the cuttmg teeth of this cutter move in a 


circle around the work, and therefore deseribe an are of a cirele 
which is more or less parallel with the are of the cirele it is de 
sired to produce on the work. Each cutter makes a convex 


sweeping cut on the work, and at least three cutting 


stated, are usually actually cutting on and around the 
same trme A more perfect circle ean thus, the designers ¢lan 
.« produced by their cutter than by one made on the old metho 


} 


It is further claimed that in the event of an inserted eutter ben 
broken it can be taken out and another substituted a ( 
lhe independent cutters do not distort in hardening, 
ed up to run true, so that “ waves " are a 
he quickly removed from the eutter head, and groun 
radinat pe oOo rinding wheel which is food CO 
m re eed b mechanie ot average ab l} 
( ! eo wo! 0 irvil diameter 
de « hie spindle principle to ru 
ele ky ) 4} eal 
0, p. 159, 1 


POW ER-PLANT ENGINEERING 


High-Pressure and High-Temperature Steam in’ Lary 
Power Stations 
\ Ii I . a I { 4 ‘. 
LA E Pow! SS Ss ‘| writer dis sses the s 
the pou ‘ cw ( edieney, 1 univ o the b Ss < 
practi 1] s 1 l ood ease ¢a be made out I 
p to OUU yer e wit the total temperature « 700 te 
ny ™ er, 1 0 ( Lf nsierab I 
el mer nd expe! ental work bev borne by the ¢ ‘ 
~ | ‘ 1 pressure (On the other hand, 
, 7 p ‘ S ne 0 existing app ( I 
at es ov yf) iW) 
Lhe ‘ re re f e mre t 1) 
price 
ey ‘ ' ! ests o7 rere 
pel l ene! ne plant ‘ ! 
‘ ley ! ‘ tes I rhe t iT ( 
eparatel roti re, 1 must be emembered i 
ybtained on a ra-high-pressure boiler ¢a ve obtaines 
sideri ‘ ) r apart trom the ¢ non eT IsSe¢ 
mila ind sll riv ¢ upped low press ( ) f he 
the temperature-entropy diagram is recommended to de 
é e gain due te ereasing the worku pressure nd 
rature ranges « eal 
writer make ip several schedules showing the comparisons 
steam and heat consumptions in various plants operating 
arious conditions. 
1 is a schedule of particular interest in this connection 
made for a 20,000-kw. machine running at 200 Ib. and 


pressure by gage at various superheats; also at 500 Ib 


re abso] ite and mA | s de Yr, s iperheat, at wh ( h pressure and 
eat the total 
ut the maximum 


will be 736.5 deg. fahr., whiel 


at 


temperature 


temperature present recommen 


ils now used in turbine construction, For the purpos 
ese caleulations a turbine ratio eiheiency of 5U per cent 1s 
ned at both 200 and 350 lb. pressure, with the steam super 
d 150 deg. and a constant vacuum of 28.5 in. 
s schedule shows that the eost for coal when generating 


i million kw-hr. with a load factor of 100 per cent will 
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at the 
at the lo 
Unfortunately the 


£64,400 
£69200 


higt ! 


wer 


load 


press 


pore 


“sure 


100 per 


tor of 


re ane =ul 


per ‘ 
? ’ 
t al 
ne sta 
) appre 
toll 
ely 





ty) 


imately 


21) 000-kw 


2? OOO hy 





the conditions under whiel power stations 
considered before even ar approximate estin 
can be arrived at 
In this instance the writer proposes to a 
ing loss of coal due to me oad consumption 
for 200 Ib. as in an as il Brit power sta 
the same dimensior whieh is 1585 Ib per 
set the no-load consumption will e appl! 
1 ( I Mi 
) ‘ 
y es | 
) S I .ted ) 
) ix ‘ ‘ hel ‘ i 
i belo! rrr ( YH or OOO , 
i rat i (it Pa | ( iM ‘ 
ru \ : . ‘ 
il ? ~ i ‘ 1 t) ~ , ~ tT 
( ’ I ( re - i 
j ht <M ' ee ¢ 
os m or wats SI ‘ ne 
bustion principlk 
For the mor odera pressure yt 
existing type ol boil ea we mor ed al 
the Carville power s on Babeo & W 
“ure be ne ised i O75 h per s 
British Thomson-Houston Com) 
eock & Wileox é s installe t 
D0 Ib. per sq hur Messrs. B 
that they have at pres vo boiler 
pressure of 475 lb. per sa. in. with stean 
temperature ol TOO ce ny a 1 t 
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supply boilers in their ordinary business for such pressur¢ 
and superheat. 
With higher steam pressure the temperature of saturation 
raised and, due to this, greater care must be exercised in 


e.¢ lality of the water used for the boiler feed. <A 
380 


feedwater 
satistactorv at fahr. in a modern 


tbular boiler might be quite unsuitable for use in a flash boiler. 


deg. 


at 1s perle etly 


lhe quantity of air, CO,, and oxygen will have to be kept down 


a minimum, and also the non-soluble salts which are generally 


the water discharged lime-soda 


softener. <A 


taking place, 


from an ordinary water 


natural development, and one which is alread) 


is to heat the feedwater under atmospheri¢e pressure 





' means of live or exhaust steam in order to drive off the 
! ] 
apped and dissolved gases as much as possible. According 
TABLE 1 TESTS OF A 20,000-KW. TURBINE AT 
Absolute Pressure lurbine Exhaust, 1.5 in. Mer 
= it Turbine 15 Ib. per sq 
Ss t Steam at Turl Deg. Fah Ow () 0 
t I ire il t 
NG ; ‘ ‘ 4 y t 
t tea 1 I leg i 
I t U 2O3 ’ 
Hi I l f steam, ther 4 9 0 t 
I I rt lterna 6 77.6 78 isso 
ft f turbir SO.S6 82 82.8 S 
st n t bir b. p KW wi rk 
I s i sumpt rt 
per hr ) 500 995,100 O60 ON .OOK 
Heat f y 
» 4. ; Ss 
Mw“ 
d } f 
Cir lating water quantit gal. per hr O35.000 O12 OK YO OO) Why 
| I ] t I hy HO ri 
I nae ‘ x 
ps b.hy Su ~ ~ 
| for b f O4 OO ) 
l we for ind | ‘) ‘ 
x for hp +6 } 
l il power for xiliaries, b.hp { 62 
I al power r auxiliaries, kw 0 ) 
N itput to busbars, kw 1470 9,486 19,4 ( 
H ste 1 from temperat t hotw 
herr ! li 9 240 tit ; 
S n per eff (or is fit 
1 m ¢ porated » 
ted per ll f coal, li ( 4 ( f 
( impt 1 pe ffect xO] S4S s _ 
( f ‘ Os. p t 
> x 106 kw.-hr 74.100 72,400 70.80 O24 


to a table Technieal Hand 


book, 1t 1s necessary to raise the temperature of the water to 


extracted from Lunge’s Chemist’s 
100 deg. cent. before the quantity of air in the water is appre 
ciably reduced. 

The souree of water for use in high-pressure plants will have 
to be carefully traced, und the treatment of the water should bx 
such that a minimum of unsoluble salts remains in it after treat 
ment. The purer the water the greater affinity it has for air, CO.. 
and oxygen, and every care should be taken that it is not exposed 
to the air between the 


avoid suggested 


the condenser and boiler. In order to 
to the that the 
pump should be an extension of the condensate pump and the 
condensed water pumped direct into the feed line. 

The 
appears to be in a line with the Parsons two-cylinder machine, 
a flexible claw-type coupling between the cylinders and a 
thrust bearing for each cylinder, 


such air it is 


exposure feed 


natural development of the turbine for higher pressures 


with 


For very large above 


50,000 kw., the cross-compound turbo-generator will no doubt 


sets, 


be used, with each side connected to a separate generator. Each set 
can then be run at its most suitable speed, with resulting high 
efficiency. This arrangement will no doubt lead to reheating the 
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steam after it leaves the high-pressure turbine and before enter 
ing the 


low-pressure machine. Dr. Ferranti has already don 


valuable work on this subjeet, the results of which have unfor 


tunately not been published. 
The design of the condensing plant is not likely to be modified 


because of the use of high-pressure or high-temperature steam. 


but the fact must not be lost sight of that with steam initially at 


the same temperature but at different pressures the plant using 


the high-pressure steam will reject less heat units to the con 


denser per pound of steam used in the turbine 
The 


pressures 


hot] ur 


steam pipes to be used 1 a stator where 


high 
very carefully designed, 


Rlectrical Enaineer 


and temperatures are employed will have to be 
(The Ii The Institution 


278, Jan. 1919, pp. 73-82, pt 


trnal of 


s, vol, 57, no. 


HIGH STEAM PRESSURES AND SUPERITFEATS 
1.7 deg. fah ( | ‘ Temperature, 85 deg. fal 
a ' 
in x 
68 Sf BF 63 68 
) . 07 4 KO . 
129 02.4 428.7 1 f 8 
Peel revi th s is ; ; 
83 S08 82 0 g9 8 F 83 ¢ 
t) 1¢ ‘ ; ~ } 
th) ste 
8 68 . é f 60 89 
g f ( on g 
q ] i] 4 47{ 148 ’ oy ’ 
" ( { »R 
{ : *~ ; ™~ 
8 6.48 é 6.18 ’ ) r 
rj ; r 706 7 ‘ 
6S.50K ’ 66.74 ‘ ix 64.404 62.400 ( 
IMPROVED Metriop oF Firing © Ux STEAM Bo 
(Zeitschrift fiir Dampfkessel und Maschinenbetrieb, Decemb 
13, 1918). Ojul blown into a furnace through a nozzle usual 
spreads conically, and there is difficulty in intimately mixing 


spray with air so as to obtain pertect combustion 


Exeess of air is usually admitted, even to the extent of 
cu. It. per lb. of oil, instead of the 170 eu. ft. theoretic: 
required. 

Good results have been obtained by permitting air to ent 
through a nozzle discharging to the interior of the conie: 


shaped oil spray. The air should be heated by passing it thre 


tubes embedded in the brickwork of the furnace, and meet 


oil close to the orifice of the nozzle. The outer portion of the 
spray is supplied with air through the fire door in the ordi 
way. It is possible in this manner to obtain intimate mix! 
before combustion takes place, and a high temperature ot 
internal air supply still further increases the efficiency. 

It is advisable to have separate fans for the internal and ex 
nal air supply. although they may be driven from the same n 
‘n order that the air discharge may remain proportionate, 
latter must, however, be sufficient to 


pressure ot the overt 
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resistance nm the reheating pipes. ( Technical Sup ple ment to the 


Press, vol. 3. no. 4, Feb. 18, 1919, Y 


, e 4 y 
Levieu hi¢ ror an 


113, no. 4216, P) 


REFRIGERATION 


Vapor Refrigeration Processes and Their Entropy 


Diagrams 
Varor REFRIGERATION Processes, Prof. P. Ostertag. A good 


wav to secure a sin pl and clear comprehension ot the evel 


he vapor-compression retrigerating machine is by us 


entropy diagram. Heat enc rey dQ at temperature 

















considered as being a product 7'dS and may be represented as 
strip on a plane surface with temperatures 7 as ordinates and 
entropy increments dS as abscisse. 
As long as the carrier ot cold is in a liquid state the points rep 
esentll the state of the matter are all located on the lowe 
curve (specific volume of vapor a 0) and the saturated state « 
] lesignated by the upper limit curve | 
e lett of the lower limit curve indicate the reg Oo 
é ida those to the mght of the upper limit curve 
ec | eater ean while the | t ‘ 
\ ‘ ne we apor., The Carn evel rr 
ns ‘ Y es The thuid ear ot « | 
{ | ( iperheated to the high pressure and to tl 
corres) ( | i ‘ i ihe O ( eT 
CeSSAT ‘ ‘ dis secured by adiabatic expansior 
in eylinds (, Whereupon a part of the liquid is gasified 
The rest ‘ doin the iporator | takes up an ar 
heat Y. from the surrounding medium and thereby produces 
i cooling effect represented in Fig. 16 by the rectangle BCO.O 
Now Tlie CoolnY mater al must he compre SM d to its mitia 
ressure ‘ carried out adiabatically in eylinder AZ 
(pb, Fig. 16 It the end point D in Fig. 16 is still in the region 
1 saturatior wet process), then as the last variation of state 
Dy 
, 
. ¢ 
yy ‘ 
0, 1 . 
‘ c 
T y 
" y 
0, 
Fic. 16 Entropy Dr1agramM, CArNor Cycle AND WET PROCESS 


i, the heat Y rectangle DAO,O,) has to be abstracted, which 


lone in the condenser K. 
cold and 
work A, of which the heat value AL (A 1/428 


rectangle ABCD. From Fig. 16 it follows that 


he closed process gives a output A, requires an 


penditure ot 
hown as the 


a 0 
] 1 ? t v2 


cold outp il per hp. LS 
v. X 3600 > 75 7 
q,= --— ——--— 632 ——— 


L r —Tf., 


nee the output of a plant is the greater the less the tem 


ature difference between the cooling water and the brine. 
lhe first deviation from the described process consists in re- 
wing the expansion cylinder by a simple throttling valve (# in 
g.17). In the diagram the line AB is replaced by the throttling 
curve AB’ ; 
sed under BB’ and the consumption of work increases by 
OAB, 


the output of cold decreases by the rectangle com- 





the evaporator up to the 
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The second change consists in the introduction of the dry 


rocess here the compressor sucks in only uypor whi ; 
provided by the introduction of a liquid separator A, (Fig. 18 
in tront of the compressor. This carries the heat absorptic 


ipper curve (point C in Fig. 19 


rhe compression at 


once brings the vapor sucked in into the 
tate ol s iperheat represt nted by the adiabatic line ¢ D Among 
he advantages of this process it was found that the eylinder 
contains no liquid which would condense on the walls and der 
he tlow of eat Tror tl alls to the apor: turthermors 
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Fic. 18 DIAGRAMMATIC REPRESENTATION OF Dry-Process Vapor 


REFRIGERATION TYPE MACHIN! 


same condensed liquid decreases the etheiency ol operation 


through evaporation from the clearance during expansion, which 
makes all presence of moisture in the compressor undesirab) 


achie vé d by 


On the other hand, flooding is necessary to enable the flow of 
This is placing the liquid 


heat ’ | 
separator A, high and by leading back to the evaporator (Fig. 18 
the liquid which has separated. 


to oceur tre ely. 


The compressor KZ torees the hot gas 
condenser K. 
at the entrance into the coil 
that may 
into the condenser. 


trom iIpove into the 
[f desired it is possible to produce a nozzle action 
in order to suck 


the collector A 


away any 


vases 


remain 1n and drive them once more 


If the condenser has been so designed as to have a surface of 
liberal 
countercurrent at a lively rate, 


dimensions and the cooling water W is eireulated in 


it is possible to cool the condensate 
the temperature of saturation (from ¢, to t.). In the 
diagram Fig. 19 the throttling curve AB shifts to A,B, and the 


below 


width 


gain in undereooling is represented by the rectangle of 
BB. 


dioxide IS 


This action becomes particularly noticeable when carbon 


used as the carrier of cold, sinee this material has a 
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very large heat of liquid. Frequently in plants of this type a 
special liquid cooler is placed behind the condenser as was done 
for example in the installation exhibited by Escher Wyss & Co. 
at the National Exposition in Berne in 1914. 

or example, let it be assumed that in the evaporator there is a 
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temperature of 10 deg. cent. and in the condenser one of 28 
deg. cent. The compressor then has to compress the 
from 27.1 atmos. abs. to 70 atmos. abs. (CD in Fig. 20). 
work necessary for this purpose may be represented 
difference of heat content between D and C, or AL 
= 10.8 eal. 

The eondenser has to get rid of a considerable amount of heat 
in order to attain the state of saturation (area under EE) and 
still more heat (rectangle under EA) in order to liquefy the 
vapor. If no undercooling can take place, the material carries 
its heat of liquid i = 23.2 ealories through the throttling valve 


into the evaporator (AB) where the heat output is Q, = 56- 
23.2 = 32.8 eal. 


vapor 

The 
as the 
66.8 — 56 


on 
This gives per hp. g, = 632 « saa = 1920 eal. 
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The Carnot eycle would have given q, = 632 i 4370 eal. 

3 

Hence, the efficiency as referred to the Carnot cycle is 44 per cent. 
The results will be more favorable if we assume that the cool- 

ing water is capable of undercooling the liquid carbon dioxide 

to 21 deg. (AA,). Then only 14.4 calories will be carried over into 

the evaporator and 

11.6 


$1.6 eal.; q: 632 2440 cal. 


) 56 é 
v, » i08 


14.4 


The efficiency will now be 56 


per cent or 12 per cent higher 
than before. 


In order that the same output of cold may be possible without 
there being an opportunity for undereooling the gas must be 
compressed to 100 atmos. (CD’) and the consumption of work 


must be AL 15.2 eal. The eooling occurs 


then 


above the 


NDZ 
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Fic. 21. REFRIGERATION MACHINE 


AND Two-Sraat 


WITH 


INTERMEDIATI 
COMPRESSION 


EVAPORATOR 
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critical point AK (D’A’) and the transition into the elastic 
liquid state oceurs without a sharply defined vapor formation 


Another process has been proposed by R. Plank. The gas 


compressed only to 70 atmos. After the cooling the liquid und 
goes an increase of pressure from 70 to 100 atmos. in anot! 
pump (AA’) so that the same cooling effect is secured. 
work of the pump in Fig. 20 is shown as a rectangle under A 
but on thé other hand, the work of the compressor is somew! 
less as indicated by DD’. 
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In Fig. 21 is shown a scheme of an intermediate evaporator with 
a two-stage compression. Such a system is useful when cold 
has to be produced in two places at different temperatures. The 
colder vapor! flows from the evaporatol V, to the low pressure 
evlinder (NDZ, Fig. 21) and from there to the high-pressure 
evlinder DZ. On the way it mixes in container B with the 
warmer Vapor whieh has already produced a cooling action within 
smaller temperature limits in the evaporator Vy. Both kinds ot 
apor are foreed from the high-pressure eyvlinder 17DZ into the 
condenser A and thenee flow through the regulating valves R, 
und FR, into the evaporator. The scheme as shown cCOMprises a 
spray condenser of the Riedinger type in whieh the coil is divided 
nto three zones. 

The two lower zones produce the cooling and the condensation 
ind the remaiming Vapor rises [rom the separator Ll to the upper 


coil where the fresh cold water produces a most power! 


ling effect. The diagram of this process (Fig. 22) applies to 
e case of ammonia under the assumption that the cooling wate) 
apable ol prod wine ul cle reooling trom 1) to 30 de “a (AA 4 


pon throtthng (1,8,) to the pressure p, in the evaporator | 


part of the liquid produces an output of cold (ByC) equa 
271.8 cal. The other part of the liquid goes throug 

ond valve (A’B’, Fig. 22), and produces in the evaporator | 
voli effeet (BC equal to Y,, 287.35 eal. 

During the compression in the low-pressure cylinder DZ 
steam 18 supe rheated to 70.5 deg. (C'D') and enters the co 
tainer B, together with the steam from V, having a tempera 

re of 10 deg. This produces a combined temperature wl 









































NDZ 


REFRIGERATION MACHINE OF LARGE N1zt 
PRESSION WITH UNDERCOOLER 


at first estimated as ty» 30 deg., which is the ten pera 
iaking it possible to close the diagram with the line CmD 


two work areas of the diagram comprise then 


iL) 353 316 37 seal. 


iL, 337.3 298.7 38.6 eal. 
assume a desired output ot cold of 500,000 cal. so dis 
d that 200,000 come trom V, and 300,000 from ly, then 


‘tive weights of the circulating material are 


300,000 00 000 
u ~ 1104 ke; Grn yr O96 ke 
271.8 287.39 


vr altogether 1800 kg. 


tion of energy apart from incidental losses is 


From this it appears that the con 


1800 & 37 =e : 696 & 38.6 
105.5 hp.; Nx =——+ 


BAD 12.5 hp. 


632 
utogether, 148 hp. Hence, the plant delivers an output of 
per hp. of q, 3380 eal. 
the ideal process the two rectangles AL, and AL, have to 
differentiated, and from them may be developed the equation 





ENGINEERING 103 


632 
(Cr, Gi,) (7 ) + G (7 / 
In our example it appears that gq 4120 cal. per hp., whieh in 


the present process gives an efficiency, apart from 
losses, ot be ied per cel ¢ 


In the container there will bea combined temperat 


696 < 70.5 1104 & 10 
f Sot ale el 
L800 
lherefore there must oceur in the container a cooling amounting 
to 3.4 deg. in order to arrive at the assumed initial combined 
temperature As regards the dimensions « tne ¢ der, the 
specific volumes d at the point Cc” and ¢ give the necessary 
informatior It is found that 
For the low-pressure cylinder 0.637 mk otal volume 
0.637 696 144m’ /h 
For the high-pressure cylinder 0.24 m' keg.: Total volume 
0.24 « 1800 132 m’/h 
Both eylinders are therefore of approximately the same 
In large plants two-stage compression may be used either t 


produce lower temperatures or to increase the effect when « 


warm cooling water is availabk The undereooler [ 

the manner of an auxiliary evaporator to which a small! part o 
the cooling liquid goes through the throttling valve R, (Fig. 23 

while the main part creates a pressure in the ¢losed boiler / 

The undereooling is therefore produced by the liquid acting as a 
carrer ot cold Its effect is independent of the cooling water 


gulated by the valve R, that only vapor is permitted 


© reach the high-pressure eylinder 1] DZ 


The article deseribes also installations where several places 


ind is so reg 


as, e.@., cellars) at a distanes Irom each other are s ipphed with 
(Entwicklungsformen des 


Schweizeris 


cold trom the same central plant 


Dampf-Kaelteprozesses, Prof. P.  Ostertag, 


1 = - 


Bauzeituna, vol. 73. no 1, January 25. 1919. pp. 33 >. 9% flies 


STEAM ENGINEERING 


Water CrrcuLaTion iN Borers, A. D, Williams. Diseussio! 
of eonditions affecting the operation ol boilers from the pe 
of view ot water circulation, in particular as applied to water 
tube boilers. The discussion is of a rather general nature. th 
most interesting part of it being that dealing with the influer 


of steam bubbles on the circulation of water. The writer believes 


hat a modification of the design of the Niclausse boiler having 


the filled tubes set vertically with the manifold at the top may 


offer almost unlimited foreing possibilities, greatly exceeding th 
evaporative capacity of existing boilers. On the other hand, sw 

a design with an internal tube in each water tube would bi 
extremely difficult to clean. In any design to secure increased 
circulation it is important that the course of the water and of th 
steam bubbles should be arranged in such a manner that the, 
will not impede each other. Theoretically, there should be n 
limit to the amount of foreing which a vertical-tube boiler can 
stand except the heat-absorption capacity of its heating surfac 
With inelined tubes the boiler ean be foreed only to the extent 
of turning a sufficient amount of water into steam to oeceupy th 
full area of the hottest tubes at their highest point. Any further 
forcing with this type of boiler will cause it to destroy itsel! 
(Power, vol. 48, no. 8, Feb. 25, 1919, pp. 285-286, pt) 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as ¢ compara 
tive; d descriptive; e experimental; g general; h historical; m 
mathematical; p practical; s statistical; ¢ theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not of the Society. The Editor will be 
pleased to receive inquiries for further information m connection 
with articles reported in the Survey. 
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Spring Meeting 


Hik program for the Spring Meeting, to be held at Detroit, 

Mich., June 16 to 19, is to include several subjects which are 
considered by the Committee on Meetings to be of widespread 
interest to engineers at the present time. It should be remembered 
that the meeting will be opened on Monday, June 16, instead of on 
Tuesday as has usually been the custom, in order to provide for 
a large number who will probably come from a distance and who 
could most conveniently leave so as to reach Detroit on Monday 
and be permitted to return to their homes before the end of the 
week to attend to business matters. 

The Business Meeting will be held on Monday afternoon, fol- 
lowed by the report of the Aims and Organization Committee. 
This Committee is shortly to have a meeting of its members who 
come from all parts of the country, representing as they do the 
different Sections of the Society, at which all the essential features 
of the report to be presented at the Spring Meeting will be pre- 
pared. The work of this Committee is regarded as among the 
most important of the recent activities of the Society and of far- 
reaching consequence to the membership and profession generally. 
Every member who can do so should arrange to be at the meeting 
on Monday afternoon to hear this report and to participate in the 
diseussion. On the days which follow there will be a session de- 
voted to the all-important subject of Engineering Research con- 
ducted by the Research Committee of the Society. Another ses- 
sion will take up industrial relations with reference to recent 
developments and tendencies, with a view to forming a clearer 
conception of what the relations must be between employer and 
employee in order to secure industrial peace. One session is to be 
under the auspices of the Detroit Local Committee and of the Mid- 
Western Local Sections, with papers contributed by the several 
Sections. There will further be several miscellaneous sessions of 
technical interest to the membership generally. 

As would be expected, the Detroit Committee already has ex- 
tensive plans under way to make the visit a pleasant and profitable 
one to all who attend. There will be a boat excursion on the Lake 
on Wednesday, extending into the evening, and one other evening 
will be spent at the playground of Detroit, Belle Isle; while on the 
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third evening will be a lecture of interest to members and ruests 
alike. Detroit, situated as it is, within reach of the creat in 
dustrial Middle West, with its wonderful industries which everv 
one wants to visit, ought to draw a large attendance. Every one 
who expects to go is asked to make early reservations of rooms at 
the headquarters, Hotel Statler. 


The Aeronautical Exposition 


In another column in this number will be found a brief’ aceount 
of the remarkably fine aeronautical exposition recently held in 
New York. The thousands of people who visited the exposition 
must have realized as never before that we are literally at the 


threshold of a new era in peace-time development, the ultimate 


outeome of which can searcely be imagines 


The exhibits were the more striking in that almost of the 
recent progress of the art of flying has been made under war 
conditions, and consequently was kept secret to a verv large 
extent trom the public. What we are seeing now revealed is the 
hitherto largely hidden accomplishment of three or four vears of 
work. 

The forerunner of changes and advancement in our conditions 
of living has very often been some extension of the means for 
transportation and communication. Even before this number of 
MECHANICAL ENGINEERING reaches its readers such an extensior 
may occur through the effort at transatlantic flight by airplane on 
dirigible or both. If suecesstul, this will be comparable in the 
matter o expediting travel to the memorable vovage ol the Grea 
Western in 1838 and the completion of the first transcontinental 
railroad in 1869. 


Proposals for Technical Institutions to Obtain 
Government-Owned Machinery 


rhe period of reconstruction through which we are now pass 
ing presents many problems of infinite possibilities and not the 
least of these is the disposing of over $2,000,000 worth of machin 
tools purchased by the Government for its war work. 

The law provides that these machine tools must be disposed « 
so that the Government will obtain the greatest possible returt 
It is estimated that only about one-third can be utilized in existing 


Government shops and arsenals and to dispose of the remainde: 
at sacrifice prices would unquestionably demoralize the machine 
tool industry, as most machine shops are well supplied at th: 
present time. 

To guard against this possibility a bill was introduced in 
House of Representatives on February 4, 1919, under the tem 
of which the Secretary of War would be empowered to lend 
trade and technical schools and universities such machine tools : 
would be suited to their use but which are now owned by 
United States Government. The bill makes proper provision 
the protection of the Government’s interest, as. it makes each i 
stitution responsible for the proper care and for the return 
such equipment when demanded. If this bill becomes a law 
Government will thus be relieved of the expenses incident 
storage, but its passage is chiefly desirable since it will pro‘ 
the means for the training of many who might otherwise b 
prived of such instruction if dependent upon the present fa 
ties of many of our institutions. 


Education of Disabled Soldiers and Sailors 


As reported in MecHANICAL ENGINEERING last month, exten: 
provision has been made by the Government and the Y. M. | 
for the continued education of soldiers who remain in Fra 
both by instruction at vocational schools established at camps 
hy courses at the universities. 

‘The Government has also made provision for the further edu 
tion of returning soldiers and sailors who have been disabled 
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Servlet The Federal Board for Vocational Education has beer 
charged by the Vocational Rehabilitation Act with the reéduea 
disabled, discharged soldiers, sailors and marines. <A cen 
as been established in Washington wit 14 district 
oflices m the following cities: Boston, Mass.; New York, N. Y.; 
Pinladelphia, Pa.; Washington, D. C.; Atlanta, Ga.; New Orleai 

Chicago, Ill.; St. Louis, Mo.; Minneapolis 


Krancisco, Cal.; Seattle, Wash.: and 


tion of 


1} 
il ollics ! 


La.; Cinemnati, Ohio; 
Minn.; Denver, Colo.; San 


1) Tex 
Kach district ce deals with all case irising in it wn 
trict, the procedure being as follows: <A representative of 1 
board, called the “ Voeational Adviser.” makes a irvey of the 
ition In eas case, gel information ¢ ! 
education, previous occupation, nature of disabil preter 


to tuture occupation, ete. On the basis of this interview a recon 


endation 1 made, and if finally approved bv the centra office, 
rrancee ! ire made or tral ne, ¢ er in ¢ ( ’ 
ns or in industrial plants. It is the poliey of t ul 
e each man a thoroutrh education, 1 Simply a superti 
training in some one process, the length of training varvir 
se, with different cases Assistance Ss given in securing 


lable position in which 1s served a probationary 
rect supervision of the board, 1 
lly placed 


not @2 MAn 18 Success! 
Novel Training Work Directed by Local Section 
Chairman 


Arm\ 


75D othe rs whose Vision has hecome 


there are about 150 men in our who were totally 
nded mm the war and about 
lective that they will need practically the same training as 
who are totally blind. The work of training is to be carried 


the Red Cross Institute for the Blind at Baltimore, whiel 


ve courses 1n agriculture, business, commerce and industt 
Mr. L. W. Wallace. Chairman of the Indianapolis Sectior 
rie society, has ist Crore to Jaltimore to become Director ol 
trial Training at the Institute 
vork is being earried on at the Institute in a w: that 
i most encouraging outlook for the blinded soldier It is 
roposed to restrict the training to purely vocational w 
tary character, such as usual at institutions for the b 
ih as broom n aking, basket wea ng, el 
iv is beine made ot the elements of « ed oO} ns 
dustmes bv the a ot motio ple res and other, ‘ oO 
rpose ¢ adap hese opera ! to e capab Ss 
en and affording them the opportunity to secure impor 
ons commanding rood pay One of the recent subjects 
lied and ar alyzed is that of core makin Mg lhe training is 


ted at the expense of the Government and the Red Cross 


Classification of Personnel Exhibit 


loyers and others interested in personnel work will hav 
pportunity to examine the methods developed by the Com- 
ee on Classification of Personnel in the Army at an exhibit 
hown on the auditorium (third) floor of the Engineering 
es Building, 29 West 39th Street, New York City, April 1 
1919. The exhibit will consist of a collection of wall charts, 
, photographs and models showing how the Army finds out 
men ean do best and how it uses that information: how 
s are trade-tested, and how officers are rated and fitted into 


¢ ! 


how the work is checked and supervised, and its results In 


collection is being shown under the auspices of the Na 
Association of Corporation Schools and the United En 
x Society, representing the American Society of Civil 
eers, the American Institute of Mining and Metallurgical 
ers, The American Society of Mechanical Engineers, and 
ierican Institute of Electrical Engineers. It was on exhibi 
r several weeks at Wasl ington, whe re it excited so much 

that in response to many requests the Adjutant General 
ted to its display in other cities. Two commissioned officers 


pany the exhibit to explain its various features. 





Regarding the Use of A. S. M. & 
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Headquarters 
for Army Training 


One ot the satistactions experienced by the officer d off 
taff of The American Society of Mechanical Er eers durmg 
he war came from the allotment of two of the Sor rooms 
to the tall ol District No ~ ol the S \ | ( rhe reiatior 
yere mo pleasant ind, although the reac , ) el 
oved b ne member \ emporal ( in 

membel ho « ed to b t! e SO Dle¢ 0 

Ke Lois contrip oO! 

Kiecently Lhe pecre irv recelves re 0 é ‘ ppre 
ela 0 W ! re r ne oc } The ! 

My DEAR Mr. Rict 

On behalf of the ¢ nittee on hMdueatiol ds ‘raining 
War Plans Division of the General Staff in W ish ngto! I b 
© Cola: Bart ind all pe ’ nnected with the , 
during the past four or five months, I wish to thank y« t 

irtesies and civilities extended to us collectivel nd individua by 
The American Society of Mechanical Engineers during the | od that 

ruest of the Society in their home n West Tl ‘ nth 
Sy 
{ 
| Ss. I I’R 
Colonel I / 
j i 
My DEAR Mr. Rict 
Kindly allow me to add my personal thanks to th« ed to 


ou in Colonel Price's letter of February 27th 
During the months that I was District Inspector, of District No. 2, 
Ss. A. T. C., and that we were the guests of The American Society of 
Mechanical Engineers on the eleventh floor of the Engineering Societies 
Building, we were so kindly and courteously treated and received s 
Society, and from you persona 
reciate it all 
hingineers 


iny favors and kindnesses from the 
I want vou to know that I individually app 
The American Society of Mechanical 


rendered the 





United States a real service during the war, and your gracious kind 
ness Wi ways be remembered by all the War Department’s repre 
entat I ‘ rtunate enough to be your guests 
rater ours 
I’RANK A. BARTON 
] t ne U. 8. A 


A Step in the Direction of Textile Research 


ihnere are frequent evidences that need leit ! i arge! 
imeunt « researt work in connecti " é s ol 
s country. A recent instance 1s the tormatio the Textuile 
Research Company it 34 Batterymarch Stre Bos Mass 
his is an organization by textil \ eture) luc 
ot research or to have resear conducted tor the oO! 


Walen, late ef of the Textile Secti 
National Bureau of Standards, is the manager Mi 


of the 
Walen presented a paper at the last Annua 
A. S. M. E. on the development of a cotton fabne for use or 
airplane wings, which material proved to be one of the mo 


airplane equipment of the Allied 


important factors in the 
(\rmies 

he need for textile 
through the necessity for using available raw stock and 


researc! has been largely Drought fpoutl 


mien 
ery to manufacture materials which have previously been mad 


from specifically selected raw materials. Such a condition ha 
emphasized the advantages to be gained from a more exact 
knowledge of the properties of raw stock and the effeet upor 


The substitution of eotton for liner 
alluded to, the 
webbing for leather straps and many similar accomplishments 


have demonstrated the feasibility of applying technical informa- 


it of various processes. 


substitutior ot eotto 


for airplane wings, above 


tion to the manufacture of textiles 


Commission to be Continued 


ry. 

Thread 
HE very important work of the Screw 
This was made possibl 


Senate 


Screw 
Thread Commissio1 

is to be continued for another year 
on Friday, February 28, when the U. 5. 
extending the life of the Commission until Mareh 21, 


passed the bill 
1920. The 
Pe 


promptness with which this bill was passed can be largely a 


ha 
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tributed to the very favorable report issued by the Congressional 
Committee on Coinage, Weights and Measures, which, in review- 
ing the work of the Commission, found that four of the six months 
granted under the original act were required to compile data 
and that the real constructive work of the Commission is still 
ahead. 

The chairman of the Commission, Dr. S. W. Stratton, Director 
of the Bureau of Standards, states in his report that the Commis- 
sion has held a total of six meetings and that these were attended 
by 29 representatives of the Army and Navy and 108 manufactur- 
ers, as well as representatives of the British Ministry of Munitions 
and the French High Commission. Before making a final report, 
he states, the Commission believes that an international conference 
will be necessary to provide a basis for arbitrary recommenda- 
tions. However, tentative reports on standards are now being 
prepared for: terminology, shape of thread, system of coarse 
screws, system of fine screws, system of small screws, system of 
pipe thread, system of hose couplings, system of instrument 
screws, and system of measurement and test. 

The Commission also reports that as a result of its studies it 
has found: 


(1) That there is not a common terminology among the users and 
manufacturers of screws; (2) that there is considerable deviation in 
many respects from the recognized standard shape of thread on the 
screws manufactured in the United States: (3) that there is consider 
able deviation in many respects in the accepted standard of pitch fo. 
screws manufactured in this country; (4) that there is not a standard 
whereby the accuracy of workmanship may be judged; (5) that there 
is not a standard method of measuring and testing for accuracy: (6) 
that there are numerous special screws used which are only slightly 
lifferent, but just sufficiently different to prevent interchangeability 
(7) that there is a desire among manufacturers of the United States 
for an international standard; (8S) that an international standard is 
in absolute necessity if the present shipping and foreign trade prograr 
is to be successful; (9) the above conditions have seriously interfered 
vith the naval and military operations during the war, and for many 
vears have constituted a serious hindrance to commerce 


United Engineering Society 


EXTRACTS FROM TREASURER’S ANNUAL REPORT FOR YEAR ENDING 
DECEMBER 31, 1918 


HE Surplus Account on December 31, 1917, showed a balance: 
(ik $8,116.10. This amount has been increased by the surplus 
from the operating accounts during the year of $5,417.33, making 
a total on December 31, 1918, of $13,533.43. Of this amount S8.000 
has been transferred to Depreciation and Renewal Fund. leaving 
balance in Surplus Account of $5.533.43. 
The Gross Operating Expenses for the year 1918 were $66,505.57 
The General Operating Expenses during the year 1917 wer 
$55,791.97, 


showing an increase for the year 1918 of $12,713.60. 


Tue JOURNAL 
ENGINEERING Am. Soc. M.E. 
partly due to the three additional stories first occupied in October 
1917. 

The funds available for the Library Board, and spent under their 
direction during the year, amounted to $28,740.29 

The General Reserve Fund of $10,000 created by the Board of 
Trustees at a meeting held November 18, 1914, to be available to 
take care of unforeseen fluctuations of income and outlay, has been 
preserved intact, there arising no calls on this fund during the year 
1918. 

The Depreciation and Renewal Fund at the beginning of the year 
1918 amounted to $75,037.41. During the year this fund has been 
increased by the sum of $3,126.37 for interest earned by the invest 
ments for this fund during the year and accruals, and by $8,000 
added from the surplus at the end of the year, making a total of 
$86,163.78 on December 31, 1918S 

In accordance with the authorization of the Board of Trustees 
September 26, 1918, the sum of $10,000 was invested in Fourth 
Liberty Loan Gold Bonds (4% per cent). 

The following summary shows the 
E.S. as of December 31, 1918S 

Depreciation and Renewal Fund Dee, 51, 1917.. 

Interest on invested funds during the vear 1918.... 

Transfer for the vear 1918S 


amounts of the 


funds held by 
I 


$75,037.41 


2o,1 20.237 


ne S.000.00 
Total Piva ein auntie SS6.163.78 
General Reserve Fund.... ae 1LO.000L00 
engineering Foundation Fund..... ied SO3.3T4.80 
Library Endowment Fund.......... : os 102 S570 
ASSETS AND LIABILITIES, DECEMBER 31, 1918S 
ASSETS 


Real Estat: Se eC Pe Te eS eee $1.947.171.16 
Investments Engineering Foundation Fund : 2 
Investments Library Endowment Fund 

Investments General Fund........ 

I air aces ares aaa ae as eae 

Petty € 


Unexpired Insurance é 
Accrued Interest Receivable.. 
Accounts Receivable, 
Bills Receivabl 





Founders’ Equity in Property... SLAATAUTL A 


Due the General Reserve Fund.............. LOO OM 
Due the Depreciation and Renewal Fund........ SOTOS7 
Due the Library Endowment Fund... haraee 102 55.7 
Due the Engineering Foundation Fund............... OO TAS 
Due for Notes Payable A.B.M.E......ccccccccseccce 12.500. 
Due for Accounts Payable............ pa 2.09024 
Due for Library 1918, Unexpended BPalance......... 274.21 
Due for Library Service Bureau, 1918 Surplus...... SOW). 
Due for Engineering Council, 1918S Unexpended Balance 2ALK 
purpras. (CC. Si, BURG) so. csaes ee Tee Te 5.555.4 
Total $2.472.877.87 


NEW YORK AERONAUTICAL EXPOSITION 


HE second aeronautical exposition to be held in the United 
j got took place in New York City in Madison Square Gar 
den and the 69th Regiment Armory, March 1 to 15, under the 
auspices of the Manufacturers’ Aireraft Association. 

The first exposition, it will be remembered, was held in Grand 
Central Palace, New York City, a short time before the entrance 
of this country into the war, and was mainly remarkable in show- 
ing how far behind the state of the art was the domestic develop- 
ment of aireraft engineering and manufacture. From this point 
of view the show this year was a distinctly pleasant surprise to 
those who have not been able to follow the advances made in 
America during the past two years. 

The show impressed one as a distinetly big undertaking. The 
two immense structures were filled to overflowing with exhibits, 
each of which was of interest. Judging by the number of manu- 
facturers, the quality of the product and the evident organization 
of the plants which could produce the many exhibits shown, the 
aircraft industry has come to stay in the United States. It has 
passed the experimental stage, and is now on a strictly com- 
mercial basis in the sense that it is capable of producing planes 
for certain definite purposes. 


As regards the purposes themselves, the situation is perhaps 


less attractive. The majority of planes shown, if not all, we 
military types with very large power plants, apparently of sho 
life and requiring considerable skill for their operation. It m 
not be forgotten, however, that the show as it stood represent 
an industry created for military purposes and devoted 100 p 
cent to war work. Sinee the signing of the armistice the indus 
has not had time to reorganize on a peace basis, but the show n 
well be considered as the first important step taken in | 
direction. 

There were many planes of various types displayed—-from 
immense Caproni and Curtiss triplanes and Dayton-Wright bor 
ers to the tiny Ballila plane of the Ansaldo Company (Ital 
manufacture) and the Messenger plane made in this country 
the Dayton-Wright Company. None of these planes, howey 
can be as yet considered as suitable for what might be tern 
everyday use. It is significant, however, that so great is app 
ently the prospective field of application of aircraft that « 
these planes will doubtless soon be employed for various peac 
purposes. In fact, it was announced at the show that a New \ 
steamship company will use a fast plane to deliver final mani! 
and other papers to ships at sea which had to leave port b« 
these papers were ready. 
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Ther 


in that in other expositions, such as automobile shows, it has been 


Is a certamn amount of difficulty in describing the show, 


for manufacturers to exhibit 
the 


dey wes or 
the 


eustomar new eonstrue 


ons previously unknown to trade or engineering pro 


Krom the show 


fessior this point of view was disappointing. 
is there was scarcely anything displayed the existence of whiel 
‘ not already fairly widely known. This, however, is only natu 
ral, as practically all the manufacturers who exhibited had beer 
) ng for the Government, largely to Government specifica 
xhibits referred to in the following paragraphs may be 
considered as among those with which engineers outside of the 
arrow field of aeronautical engineering have little or no 
mquaintanes No attempt is made, however, to wive an CXNauUslive 
meratior 
\mong the planes shown the big Curtiss triplane developed st 
vlore the arn lee noteworthy from the fact that combines 
C1 owertul structure having great load-carrying capa 
certain Hexibilitv of the wings which should give i hig! 
ly s respect 1 ron 


he Curtiss plane differs essent 


ther | plane shown, namely, the Bi-motor Caproni m: 
\me t ( ne possessing the wing-ftlexibil re te 
. reater exte s the Christmas biplane exhibite he 
eve \ero | pany, which, in addition to ha cibl 
‘ ( These two teatures in comb Oo 
! ro provided proves pr ble 
’ enouch to nad tl | 
( ‘ © 4 hodt ‘ ove P ” 
! nor in the rear o hie e, b 
) ! hie DD op er tiuob ‘ } 
‘ ! ‘ concealed ny } stre ne <« ‘ 
‘ ) ns « blades pr | 
‘ ] re not of ' ‘ rey 
} rropeller, bu ere ‘ 
re ret Oo ! ‘ 
power plants, the show did not bring ou 
i! well known before. Several Libert f S 
mr, Vi as ain aero-marine motor Wo Hi ( 
i ‘ ‘ 0 it hp and thie othe! MELE 


tor, d several Hall-Seott engines While none « 


mechanical featur 


if ii { itt's Wi 
ey gave an impression of caretul wor 
, | sturte Company exhibited at eno ie 
blower attached for purposes of supercompres 
ever, the representatives of the comp ere 
to give any ntotmation as to its etheren ‘ ‘ 
il che s operation of the Ipercompresss 
e fie ( ceessories there were numerous interest ‘ 
wh he work done by American manufacturers dur 
e Deleo Company had on view the ignition stel 
oO} e Liberty engine, and side by side with it the 
( ompat ex! ibited the Dixit magneto developer lor 
nder aero engines of the Liberty type 


Zenith Carburetor Company showed the e1 


muLit te 


Tr the big 12 ( virnde r Liberty engine, wh le oLrnel 
exhibited the various recording and indicating instru 


military flying. 


he Government developments, the Navy had probably Lie 


resting exhibit; comprising both planes and their arm- 
neluding the Lewis gun. A dirigible balloon, a stationary 
n and an exhibit of fabrics in their manufacture revealed 


taken by aerostaties in our military preparedness. On 
hole, however, the visitor at the show carried away an im 
on that while American aeronautics was probably not behind 
England and France at the present moment, it was cer- 
far behind at least that of the first-named of these coun- 


n lighter-than-air engineering developments. 


eral meetings of engineering societies and other bodies were 
during the show, the most interesting of which was that of 


Aeronautical Society of America, at which Capt. W. R. 
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Schroeder, ot the Techs ial Service, Aireratt Seetio War ay 
partment, gave a bret talk on high-altitude ying 
Captain Schroeder told ot his tights to determine the ceilings 
of the various types ol machines, in the course of whi he made 
what is probably the world’s record for altitude, name n actua 
ceiling of about 29.000 ft Chis was possible only b ) ‘ 
both tor the engine and fher in the last { thovsand teet 
\ highly significant feature of the last attempt ( the 
record altitude was reached i thre olle ( ita 
Schroeder rose in a westerly direction Oo grove } 
is to «ome dow! ! a nmpane as neal i peo Hie To ( }) ( 
rom which he rose vine VeCoo ) ‘ () He 
| / 
. — -} -——-y 
MY 
| A 
Obi 
| 
A} } 
\ _ = ; _ j 
1] f 
ee: iA 
ss 
} 
\y/ 
1A r (, \ 
i ( | 0 “.) ‘ ‘ ) 
hic ISO ew ed ‘ i) Oe 
volplane wi he motor dea ro he de w 
ind he sig cant pou } ‘ ‘ 4 AL ‘ = 
Davton, whi shows he ¢ ‘ ‘ a ¢ rem 
vinds he hit i We, O1 l 
atlected bv some other tactor nol et adetel ned 1 
rotation of the eart! In a 4 
previously made by Lord Mon e Be 
1! long-distance al hig altitude ris if el 
take into consideration the winds p 
the flight is made 
lhe general rmpression made by e show he A 
aeronautical industry has come to sta \pparent 0 
vet developed ar actual cor mere eroDp eC. W cl 
expected, however, sine up to a few months ago 
working exelusively tor our 1 tar establishment 
products as have been show1 n the way olf planes, engine 
accessories represent a high grack vo! nship 
elfort at producn gy carelul designs 


Washington Announces Abandonment of Nevill 


Island 


The War Department has officially abandoned the $50,000,000 
Neville Island project. A recent announcement of the Depart 


the buildings erected are to be dow) 


there 
and the island restored to the original owners, 


ment states that torn 
but denies the reé 
port that the plant is to become the principal ordnance 
depot for the Eastern United States. It will, however, be used 
The Nevill 
one of the largest undertakings of this kind during the war. It 


temporarily for storage purposes. Island plar 
was intended chiefly for the production of heavy artillery, as no 


guns of less than 14 in. were to have been built there. Congress 
appropriated $40,000,000 for the plant and a total appropriation 


of $140.000.000 had been asked for 








ENGINEERING COUNCIL 


Extracts from Annual Report 

“" NGINEERING COUNCIL has completed its second year. 
_4 Notable in the year’s history are its service to the Government 
in connection with the German war, the creation of the Engineer- 
ing Societies Employment Bureau, the establishment of a Wash 
i offi 


Engineers, 


ington a committee on Licensing of 
the admission an additional member 
Through visits made by the Seeretary mutually helpful relation- 


ships with engineering societies in twenty-five or more localities 


ee, the appointment of 


and of society. 


were established. 

Engineering Council held six regular meetings begining with 
the Annual Meeting, February 21, 1918, and one special meeting 
on November 21, all in Engineering Societies Building, New York. 
There was no change in the officers as elected at the beginning of 
the year: J. Parke Channing, Chairman, Harold W. Buck, First 
Swain, 2nd Vice-Chairman, Alfred D. 
For the year’s expenses the sum of $16,000 
was provided, and there remained unexpended January 1, $2400. 
Particulars regarding the activities of the Couneil’s various ecom- 
mittees follow. 


Vice-Chairman, George F. 
Flinn, Secretary. 


Erecutive Committee. Eight meetings were held. The principal 
business of most of these meetings was the preliminary study of mat 
ters to be brought before Engineering Council so as to economize time 
at Council meetings, 

January 6, 1919, an urgent meeting was called to determine what 


action Engineering Council could take concerning the sudden dismissal, 


by the Publie Service Commission for the first District of New York, 
of approximately 350 engineers and assistants engaged on subway con- 
struction. 


January 28 a 


representative 


meeting was held to instruct Council’s Washington 
to his course of action before committees of Con- 
gress on matters demanding immediate attention, especially proposi 
tions relating to a National Department of Public Works. 

Rules Committee. This committee prepared and submitted for adop- 
tion at the February meeting, 1918, “ Rules for Guidance of Business ”’ 
and “ Rules for Admission of Additional Societies to Membership in 
ingineering Council.” The latter rules were subsequently duly ap 
proved by United Engineering Society and the four Founder Societies. 
\ tentative list of societies eligible for membership was prepared and 
ent to all representatives. From this list six 
for immediate consideration and three ultimately elected, subject to 
approval by United Engineering Society and the Founder Societies. 
‘These approvals were all received by December 1918. 

Public Affairs This committee made preliminary in 
estigations which led to the appointment of a Patents Committee and 
1 Committee on Licensing of Engineers. It presented a resolution to 
the December meeting of Council, requesting favorable attention of 
(‘ongress to land reclamation on a large seale as a “ reconstruction ”’ 
measure under thorough engineering supervision. This resolution was 
adopted by Council and later followed up by the Washington repre- 
sentative. The committee also reported upon the allocation of labor 
and equipment for production of war materials, an “ Institute for 
Ilistory of Science” as a branch of the Patent Office, engineering ex- 
periment stations at Land Grant Colleges, assistance to members of 
faculties of colleges of pure and applied science engaged on war work 
by relieving them of certain routine duties; no activity under 
taken by Council in any of these matters. 


as 


societies were selected 


Committee. 


was 


devoted its energies and those of its 
aiding governmental departments in 


imerican Engineering Service 
small staff almost exclusively to 


procuring technical men for war service. With the assistance of the 
four Founder Societies and other engineering societies, classified 
records of many thousands of engineers were assembled and from 


these, in response chiefly to more than two hundred requisitions from 
thirty principal and subordinate governmental departments, names of 
approximately four thousand engineers were supplied, all carefully 
selected. Many interviews between Army and Navy officers and 
candidates were arranged and other services rendered. Besides, a 
number of engineers were assisted in finding engagements in civilian 
work and several offices were aided in obtaining engineers. This com- 
mittee was disbanded at the end of November on account of the 
armistice and succeeded by Engineering Societies Employment 
Bureau. 

War Committee of Technical Societies. During its latter months 
the committee had 22 members representing 11 societies. Financial 
support was provided by Engineering Council. The Naval Consulting 
Board provided offices in New York, and for the last few months, also 
in Washington, together with frank for mail and other assistance. 
This committee was closely allied with the Naval Consulting Board, 
and, beginning in the summer of 1918, also with the Inventions Section 
of the Army General Staff: the latter provided the services of Capt. 


408 


Scott as secretary. On account of the armistice, this c ittee ceased 


to exist December 31. During the year this committee aided the Army 


mm 


and Navy in examining 135.000 inventions and suggestions r wat 
devices. To stimulate intelligent solution of war problems, the con 

mittee with the Naval Consulting Board issued two pamphlets, the 
first entitled “ The Enemy Submarine” and the second * Problet ‘ 

Airplane Improvement.” Before the bulletins were issued 0.4 per cent 
nly of suggestions received had any value; afterwar 17 per ce 

One of the most important services rendered was to demonstrate t: 
the War and Navy Departments how the civiliar g s of th: 
country could be mobilized for the aid of the Government in war, and 
to establish direct communication for this purpose between the depart 
ments named and the engineering societies. 

Fuel Conservation Committee This committee has laborated 
with the Bureau of Mines and the Fuel Administration, one of its 
members being Advisory Engineer to the latter, and its Secretary, 
Chief Mechanical Engineer to the former. This committee also co 
operated with committees of various engineering societies, working 
along similar lines in many parts of the country Its work will be 
continued. 

Patents Committee. Appointed so that Engineering Council might 
have a share in endeavors to improve patent-law practice and the 


organization of the Patent Office. This committee interlocked with a 
similar committee of National Research Council and accepted the able 


report of the latter. This report, recently made public, proposes the 
following changes in the patent system 

1 Establishment of a single Court of Patent Appeals 

2 Separation of Patent Office from Department of Interior 

3 Increase in force and salaries of Patent Office 

4 Modification of that section of the law granting compensation for 

infringement of patents. 

Water Conservation Committecr. Was created to deal with ques 
tions concerning the utilization and control of water for various pur 
poses in all parts ef the country. It has defined its general policies 
and is prepared to furnish broad information on large problems 
particularly to committees of Congress, to State Legislatures, or to 
governmental departments. The committee proposes to deal with those 
facts of engineering which are beyond reasonable controversy 


Bureau Following the termina 
its special meeting Novem 


o 
1 


Enaineering Nocietics Employment 
tion of hostilities, Engineering Council at 





ber 21, established an Employment Bureau with the cretaries of the 
Founder Societies as a Board of Directors. The Burea took over 
the staff and equipment of American Engineering Servi it t end of 
November. From the beginning of its work to Februa 1h, it ha 
received applications for positions from 1375 engineers in all inches 
of the profession. For a total of 200 applicants employment has beer 
found. The services of the Bureau are not restricted to members of 
the engineering societies represented in Engineering Council, but not 

members are expected to present letters of introduction fro 1 mel 

ber. Extensive efforts have been made to inform employe of ef 


gineers of the Bureau's resources for serving then No charge is made 
for services. 

Reconstruction Committee. At the November meeting of Council 
in order to deal with several matters falling under the head of 
struction” and especially to work out the details of the organizatior 
and personne] of the proposed National Service Committee, the 
struction Committee was appointed. At meetings held November 2) 
and December 16, 1918, it selected the personnel of the National 
Service Committee and determined sufficient elements in its organiza 
tion to permit that committee to begin work before the end of the yea 
It was understood that the chairman should be the executive head of 
the National Committee with reasonable independence 
action for the effective performance of his duties, and that the other 
members of the committee would be expected to serve principally it 
the capacity of an advisory board to the chairman. January 28, the 
Reconstruction Committee held a joint meeting with members of the 
Public Affairs and National Service Committees to discuss the estal 
lishment of a National Department of Public Works 

At the November meeting of Council 
communication entitled 


“reco! 


Recon 


Service 


National Service Committee. 
representative Philip N. Moore presented a 
“Representation of Engineers at National Capital.” From _ this 
proposal grew the National Service Committee with a permanent 
representative and office in Washington, which was established throug! 
the agency of the Reconstruction Committee. The office is Room 502 
MecLachlen Bldg., 10th and G Streets, Washington. D. C. The con 
mittee has taken up a number of subjects with committees of Congres 
and the departments. Most important among these have been (1 
Land Reclamation, following resolution adopted by Council Novemb¢ 
21 (Tyrnes Bill S. 13651, proposing an appropriation of $100,000,00' 
for reclamation of arid, swamp and stump lands) ; (2) National Pu! 
lie Works Department in connection with Kenyon Bill, S. 5897, an 
hearings before Committee on Education and Labor to which this bi 
was referred, and the Committee on Public Buildings and Ground 
which was investigating certain work of the Army Constructio! 
Division. 
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License 


proposed 


Committee. There is active interest in several states in 
’ 


legislation relating to the licensing of engineers 


and Pe | 
ber of inquiries from engineering societies have 


num 











been referred to this 
committee. The License Committee is endeavoring to coordinate and 
direct these activities. 
imericanization Committer Is prepared to coinerats ith the 
Division of Americanization in the Departn of Interi 1 witl 
the National Americanization Committee. Since engine ! 
or less direct contact with large bodies of foreign-bort i 
xpected that they will render substantial help in tl portant 
An inst tive t has been written by the committee sy 
rizing t pr nt status of Americanization acti 
Publicity Committes | t committee « \ iIntes 
Secretary ir ome of the pu ty work, princi; ‘ “ 
distributing material for publication it techni ! 
newspay ift iutl / by Cour Besides t Ni \ 
mittee, there a twent ‘ ‘ ndent y g 
tte ed y th | minty t iid Bi t! I ai 
tween Engineering ¢ ! fhe nd ‘ g 
Imerican Academy of Engineers Organizers of t osed 
§ \ sought tl port f ] eering Couns t ng 
harter from the Federal Government After several nferey i! 
ture deliberations, Engineering Council declined t. Ipport 
the House of Representatives 
Classification and ¢ pensation of Enaoinerrs in Railroad aj lL ¢y 
ernment Employment \ communication prepared by Engineer g 
Council addressed to the Railroad Wag: Commission was presented 








the Se meeting of that Commission in Was} 


This matter was 


retary in person to 
February 25, 1918 
me, and with that of the 
nployment is now in the 


ngton, pursued from time t 
compensation of engineers in Gove 


hands of the Publi 


rnment 
Affairs Committe: 








Reconstruction Under date of November 15. a letter w is nt t 
’resident Wilson regarding t appointment of engineers on the p1 
d Federal Reconstruction Commission. ‘To this letter the Pr 
nt replied briefly under date of November 20, that existir g it 
trumentalities were being utilized Letters to the gover 
tes, urging the inclusion of engineers in any reconstruct 
ons which ght b ppointed, were sent out in February 1919 
Field of Activity of Engineering Council was outlined at the N 
eting by i prey d preambles and resolut 
n gener ! ced to engineering eties 
nation ft Fed n S t Lut) itis At N 
g. Mngineering ¢ ressed its attitu nt g 
t That Engines g il sl l | 
! er nd State nfor tion ry g eng ry 
ed fact d « ! i ! dt f 
t h ste ! tent th tl ! g t 
t nt I s Ie 1 Stat t 
villingt t ‘ 
h-Howard Bill f establishment « ry ering 
re tat t it sfitut ns af 
scussed at leng Wi favoring res wher 
Engit ing ¢ ned ‘ sing ¢« i 
li i in the ! hich it . ight to it 
( nel Washi vt ‘ ntative vas ¢ ted t tt 
g Janua 6, of delegates from orgar itions interested ‘ 
g the Smith-Howard B report of this nference 
The parties interested a still widel it variar t 
ing further for Council to do at present 
wula of Engineering Nel 8 The subject of el nge i! l 
engineering schools y discussed in a general way at more 
ne meeting. It was bri ht formally to the attention of Cour 


lutions adopted by the War Committee of 
meeting, suggesting that as a 
ness engineer students in the large universities 
1 receive instruction in the art of war. \ 
December 19 to study this matter This committee has 


al Societies at 


military pre 


Technik 
measure of future 
and colleges 


committee Was ap 


‘ommittee of Engmeering Council Considering 


Engineers’ License Laws 


Py \GINEERING 
4! 


acensing of 


Council has appointed a 


committe ol 


which Theodore L. Condron of 


Engineers, of 


go is chairman and the other members, 12 in number, art 


entative of different sections of the country. This bids fair 


come one of the most important of the Council’s committees 
of the active interest which engineers are taking in various 


of the country in projects for state legislation to regulate 


actice of engineering. 


liee nse 


neers’ laws are already in foree in Florida, 
Illineis, bills for this purpose have 
luced or proposed in California, Celorado, Nevada, Wash- 


lowa, Michigan Indiana. The 


ina and been 


and 


Ohio and 


license law In 


been 
primary 


ngineer s and eng 


ENGINEERING 


tee 
Florida requires the registration and lieensing of a protessional 
engineers practicmg in the state, whereas the law in Tllino : 
limited to the registering and licensing of structural « rine 
only 
lhe Louisiana law to reculats e pra 
ng and surveving: to create S e Board of ] ‘ 4 
uminers, and re e the foc , emg . wall 
tne practice of he d eallu ‘ prot ’ 
persor 
Phe r ehat n ¢o ( 
{ i t ) ! ( ! ‘ 
rable i e aque O he ‘ Y' 
‘ ed broad d imnayr 
e oO Val ‘ ! the ¢o 
oT! he prot or 
Mngineering Counell, theretore. } ; 
‘ ricts and the different members of its con = The 
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Other Engineering Council Activities 
\) Invitation has been extended to val is o a Yr societies 
by the Engineering Council to attend a conference in C) cag 


April 23 to 25, to discuss the 


ment ot Publie Works 
sage of a bill by the 


advisability of a Nationa 
There appears to be pron = t the pi 


next Convress tor the establishment o Si) 


i department if the different societies interested w ! m 
agree on and support such a measure 
\ new committee about to be appointed by the Coun "4 


to the Classifieations and Compensation of Engineers, having 


ts object the securing ol better eonditions tor emplovment 0 


engineers, including their classification into grades an a 
ment of what 1t 18S considered should he the ik if ( rie 


the different grades. It is proposed to consider 


i Enginee rs engaged in eivil, mechanieal, C1E4 
engineering, ete. 


2 Engineers in Government (national 


eClnpio 


3 Engineers in municipal employ. 
Still another activity which has recently developed relate 


International Affiliation of Engineers. a 
Charles F 


secure 


committee for which has 


appointed with Loweth as el 


airmat 


object is 1o close r coope ratior 


rineering societies in this countrv and those of 








ENGINEERING 


RESEARCH 


A Department Conducted by the Research Committee of the A. S. M. E. 


N diseussing the relation of the Mechanical Engineer to his 
work in conducting and research, the subject 
naturally divides itself into two parts: The relation of the 
individual engineer and the relation of the collective engineer, 
that is, the Society to which the engineer belongs. 
The relation of the individual engineer is one of action and one 
of encouragement. At present there is, and in fact at all times 
there has been, a great need for those who would devote them 


assisting 


selves to the determination of the unknown, for pioneers to go 
into the regions of science and lay hold of some of its domain for 
the use of their fellows. That need is great today since the small 
chance for a large financial reward and the necessity for close 
attention to details has taken many men who have started life as 
investigators out into the more productive fields of commereial lift 
or science after a few close years of research work. 

The value of the investigator is quite evident to many man 
ufacturers, and men who have shown ability in their work on 
large general problems have, on account of financial 
returns, given up this work to the small special problems of com 
mercial plants. 


greater 


It is in this commercial work that the individual 
engineer can be of great assistance in endeavoring to carry his 
problems of research to a general conclusion, rather than stopping 
when a particular or the partial commercial result of his investiga 
tions has been attained. Where possible, he should endeavor to 
influence those under whom he is working to see the necessity ot 
making the investigation general and then giving the result to 
the world. 

Of course many investigations are undertaken for commercial 
reasons, and the results of such investigations are not to be made 
public until the commercial purpose for which they were started 
has been protected. This is undoubtedly the reasonabl point ol 
view, although a broader plan would be to open up to the world 
the results of all research; but this is not to be expected under 
present conditions. According to the daily press a convention of 
dental societies agreed to make all special processes or inventions 
resulting from research the property of the profession at large, 
giving to all a free use of these results. This broad and altruistic 
view is to be commended and desired, but in ordinary business it 
that little 
organizations if there was not some possible gain for them in 
view. 


is feared support would be given by commercial 


The individual engineer should realize the importance of ré 
search since the physical data which he uses every day have been 
the result of the researches of others, and for that reason he should 
endeavor te emulate the action of such, in not being satisfied to 
use rule-of-thumb methods in new problems, but when data are 
lacking, he should proceed by research to ascertain the necessary 
information. He should, where possible, endeavor to encourage 
others in this field of work. One of the great needs at present is 
for men with the training, enthusiasm and disinterestedness of 
investigators and a proper attitude of the individual engineer to 
encourage young men to enter this field. 

Turning now to the interest of the engineers in collective units, 
[ feel that one function of an engineering society is to aid those 
engaged in research by the six methods which have been under- 
taken in the present program of the Research Committee of The 
American Society of Mechanical Engineers, and in addition to 
these six, the Society should give financial aid to those engaged in 
general work. 

To aid the investigator the Committee is planning to bring to- 
gether information regarding the researches in various parts of 
the country, informing the investigators and the engineers of the 
country about methods and subjects of research, giving informa- 
tion which will bring together those who are interested in the same 
problems for conference and codperation, and preventing unneces- 


sary duplication of work. The spirit of codperation is an im- 


portant one to foster and by coéperative endeavor great work can 
be done. 

To eneourage research the Society should organize committees 
to superintend actual work. In regard to subjects of general 
interest, and where present data seem to be in conflict, these com- 
mittees could investigate the problems further for the purpose 
of harmonizing the data or by proving which of them are correct. 
In many eases this work may have to be financed by the Society, 
while in other cases small grants may be all that are necessary. 
By its clearing-house methods for research information the Society 
will discover those requiring assistance, and by a small aid in the 
time of need, certain researches may be carried to a conclusion, 
and without such aid they would remain incomplete. 

As a duty to the profession the Society should collect and pub 
should 
endeavor to have reports made in a regular way, and even though 


lish the results when such results are not published. It 


the results of research have not been published in a limited way, 
it is advisable to abstract these for publication in our Journal 
for the benefit of the whole profession. 

To he Ip those who have research proble ms to solve but who have 
no equipment or other facilities, the Society, through its Research 
Committee, ean aid in bringing tovether the man with the problem 
and the man with facilities for research. There is much equip 
ment which is idle for the lack of suitable problems on which work 
is to be done. It is hoped that this clearing-house method will aid 
in utilizing some of the equipment. 

To those about to undertake research a survey of the present 
conditions of the field to be covered is necessary, and a study 
should be made of the literature of this field of endeavor to dis 
cover this condition. Bibliographies are necessary, and in many 
cases persons are situated at such a distance from large libraries 
that this work could not be done by them. 
to the aid of such persons in preparing for them bibliographies 


The Society can come 


founded on careful searches in the large library of the United 
Engineering Society. In this way the whole Society can aid. Ot 
course it is realized that this should only be done for those who 
are working on a general problem and also for a researeh which 
is to be given to the profession at its conclusion. Where the r 
search is of a commercial nature, it would be manifestly unjust 
and improper to give such aid. 

To reeapitulate, I feel that the activities of the individual en 
gineer should be devoted to carrying on research to such a degre 
that results would give a general relation rather than the solutio: 
of particular problems, that he should endeavor where possible to 
have these results made public, that he should encourage others 
in the field of research, and should endeavor to lead those with the 
proper preparation of spirit to enter such fields. The engineer 
in a collective sense, represented by the Society, should aid re 
search by financial support of those needing it, by the preparation 
of bibliographies, by the publication of research problems and 
of information regarding research equipment for the purpose o! 
bringing it to the knowledge of those who have not the equipment 
for a problem at hand, by publishing news relating to research 
in progress, and by publishing research results. 


ArtTHUR M. GREENE, JR., Chairman. 


Reports Upon Research 


A—Researcu REesuuts 
Electricity 1-19 Lightning Protection. Cireular No. 1 of En- 
gineering Experiment Station, Purdue University, Lafay- 
ette, Ind. A facts relative to lightning 
protection. 
Hydraulics 1-19 Flow of Water Through 142-in. Pipes and 
Valves, Frederick W. Greve, Jr., Purdue University, 


collection of 
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Lafayette, Ind. From Bulletin No. 1, 


periment Station. 
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B—ReESEARCH IN PROGRESS 
li 9 The Flow of Air Through Orifices. Ohio State Uni 


versity, Columbus, Ohio. Prof. W. T. Magruder 


Lutomotive Investigation of Oil 


Automobile Ens 


y 
} 


Vehicles and HE quipme nt 1-19 
the 


sage. 


Constituents in Crankeases of 


Atter Long | 


Chicago, Ll. 


Ines 
Armour Institute of Technology, 
Prot. G. F. Gebhardt. 

Fixation of Atmospheric Nitrogen 
Engineering Experiment Station, 
Purdue University, Lafayette, Ind. Address Director ¢ 
H. Benjamin. 

Powe En 
gineering Experiment Station, Purdue University, Lata) 
ette, Ind. Direetor C. H. Benjamin. 
Utilization 1-19 The Underlying 
Ohio State University, Columbus, Ohio. 
Magruder. 


Klectrochemistry 1-19 by 


High-tension Currents. 


Klectri« r 1-19 The Efficieney of Electric Ranges. 


uel Carburetion. 


Prof. W 2; 


Process 


ENGINEERING 


Fuel [ til 


ation 


Engineering Experiment Station, Purdue University, 
Lavette, Ind 


Hea 
Th 
nology, © 
Hudrauli /-]9 
Constants 


Inches. 


Heat 2 19 
terials, 


Prof. G. F. 


Internal-Combus 
Acting T: 
Varying 
Ohio. Pr 


Lubrication 2-19 
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Carburetors 


La 


19 Standardization of Gasoline 


H. 
Through Building Ma 
to4in. Armour Institute of Tech 
Prof. G. F. 


Coefficients of 


Director ¢ Benjamin 


t Transmission Various 
ickness 15 in 
hieago, Ill. Gebhardt 


Friction Pipe Friction and 
ot Orifices 
Instit 
Gebhardt. 


Votors ] ) 


Buckeye Engine with 


for Pipe Sizes from Two to Four 
Armour ute of Technology, Chicago, Ill 


tion 14-in. by 
Natural 


iversity, Columbus, 


Test of 18-in. Single 


indem Gas Under 
Conditions Ohio State | 
of. W. T. Magrude 

A Research on 


Lubricating (ils Committe 


on Lubrieating Oils, Bureau of Standards, Washingtor 
D.C 
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Vat ria and Kauipment ; A Survev ol 


Street-Railwav Car-Axle Boxes, 4 Vd ( 
Own Axles ys Test ) Ire oht-( Box 5 
10 in. on Their Own Axles. Ohio State | ers ( 
bus, Ohio. Prot. W | Magr e! 

road Rolla S/ ind Acce ries Fores 
Flat Wheels on Rails kngimneer! kxpermment S oO 
Purdue Universit, Latavette | Director ¢ H 
Benjamin 

Railroad Track and Siqna e Breal c S : 
at Low Temperat ires lens eeril kixperimer Sf 
Purdue | niversity, Latavette, Ir Director (¢ 1] 
Benjamir 

Steam Power ly Influenes ot Bael Pressure o he Per 
ance of Small High-Speed Steam Engines (rmo | 
stitute of Technology, Chicago, Ill. Prof. G. F. Gebhardt 

ransmissior ly Determination of Belt Sips and ( reeps Bel 


+ in. 
Ll. 

ransmission 2-19 
Ball 
Thrust. Armour 
Prof. G. F. Gebhardt 

Transmission 19 Tests with Multiple-Bearing Testing Machine 
with Speeds at 400 R.P.M. and Under Loads of 15,000 Lb 
for 4-in Columbus, Ohio 
Prof. W. T 


W id Armour 
Prof. G. F. 


Bearings 


Institute of Technology, Chicago, 
Gebhardt. 

Friction of An: 
Radial 


Coefticient of 


Bearings Subjected to Combined End and 


Institute of Technology, Chieago, 


Shifts. Ohio State University, 


Magruder 


C—RESEARCH PROBLEMS 


During the past month the Research Committee of The Ameri 
can Society of Mechanical Engineers has received word from a 
number of laboratories that they would gladly help in the work 
of the Committee if they knew of problems which are worth while 
They are willing to work, they have good equipment, but they do 
not know just how to aid. It is hoped that those who have re 
search problems of a general nature will send in their problems 
to the Committee, so that these may be published in MecHANIcal 
ENGINEERING, and those prepared to undertake work can com 
munieate with those having problems. 
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D—RESEARCH EQUIPMENT Apparatus 3-19 Length Measurements. Communication B508. ; 
Apparatus 19 Serew Threads—Testing Device for Pitch. Gage Section, Bureau of Standards, Washington, D. C. 
Comm tion B514, Gage Section, Bureau of Standards, November 12, 1918. 
udiesian. D. C. February 10, 1919. The Gage Section of the Bureau of Standards has prepared a 
lhe Gage Section of the Bureau of Standards has installed in communication on the Precision of Length Measurements. The 
its laboratory devices for measuring the pitch of straight and communication discusses: 
tapered serew-thread gages. The communication deseribes_ the A Total Length of Line Standards 
onstruetion of the apparatus, giving a list of the parts required me Caltieation of Butervele 


eeneral scheme of the apparatus is to advance the gage one , 
; ( Length of End Standards 


DV means OL a micrometer screw, and to determine whether : 

has been advanced exactly one piteh by the move 1) Notes on Mierometer Microscopes 

ge from a lens at the end of a multiplying in The communication then gives the history of length standards 
the toise, the S. Standards 


rat ¢ 





lieating bar, the other end of which fits into the threads of the in a brief form, tracing the yard, 
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Fic. 2 Locartrumic DIAGRAM oF Loss oF HEAD AND DISCHARGI 
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lic. 5 PLAN oF BUREAU OF STANDARDS APPARATUS FOR TESTING PitcH OF SCREW-THREAD GAGt 


gage. The image is reflected by two prisms to a ground glass in’ and the metric standards. The communication reters to Cireular 
front of the apparatus, and when this image is brought to the No, 2 of the Bureau of Standards, and reprint No. 256 of the 
same point as that oceupied before movement, the gage has been Bureau Bulletins for the method of comparison with fundamental 
advanced one pitch. The construction of the apparatus is seen ctandards. and also to the Hansen Calibration of Intervals as 
from Figs. 3 and 4. wir . F 1008 
5 . 14 riven in Trav. et Mem. du Bur. Int. des Poids et Mesures, 5 1886. 
, » S ePrew Tv 746 . are . sac . > . . ’ 
Apparatus 2-19 Serew Threads—Apparatus for Measuring For length of end standards it refers to article by Fischer in 
Ivofiles ’ Serew Thre; : ’ 1eati 2F 2H res “ ° , P . - , . o , 
Profiles of Serew Threads. Communication B510, Bureau Bulletin of Philosophical Society of Washington, vol. 13, p. 241. 


Qt. arda Lachine ' =o — a1 a , / 7 : 
of Standards, Washington, D. C. December 9, 1919. For the calibration of micrometer microscopes it refers to the 


The Bureau of Standards has built and installed in the Gage Bureau of Standards, vol. 10, p. 375, Reprint No. 215. 

Laboratory apparatus for examining the profiles of serew-thread 

gages. The principle of the apparatus is to cast a shadow from Purdue University 1-19 Farm-tractor and motor-truck testing 
the profile of the gage through a lens to a mirror placed about plant. Plant for the standardization performance of 
10 ft. above the gage, and to reflect this shadow back to a point tractors in a similar way to standardization of locomotive 
near the projecting apparatus. The magnified profile can then be and automobile performance by the same laboratory. 
studied and measured. This communication deseribes the ap- Purdue University, Lafayette, Ind. Director C. H. 
paratus necessary for the complete installation, and indicates what Benjamin. (See MECHANICAL ENGINEERING, March 1919, 


may be bought in the open market. p. 295.) 
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Ohio State University 1-19 Belt-testmg machine in process of 
Pulleys to 60 in. in diameter and speeds to 10,000 
ft per min. 


design. 


E—Researcu PERSONAL NOTES 


General / Cooperative Research. 


The Experiment Station of the University of Illinois is under 
taking a study of hot-air furnaces and hot-air heating systems 
lhe unknown problems of this system of 
Many of the ised on 
experiments made years ago, and practice ar man) 
methods of 


using these furnaces 


heating are numerous present data are bh: 


muelh 


nstallation are based on trade practice ind not o7 
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Fic. 4 KEnp ELevaTion or APPARATUS SHOWN IN Ft 


scientine data Such problems as heat losses, velocities, lem pera- 
ture changes, combustion, and multiplicity of risers trom one 
eater are being studied by constructing within the laboratory a 
model of a house of*several floors. In this way the results from 
actual installations are expected. This work is being done by the 
Experiment Station, using a grant of funds from an Association 
comprised of hot-air-furnace manufacturers. 

This problem is that it will 
disputed and unknown questions relating to an important system 
f heating dwellings, but it what 


cooperation 


nique In not only solve many 


indicates may be done by 
[t is one of the hopes of the Research Committee that those who 
ire interested in obtaining definite information relating to 
problems in their field of activity will combine and make a joint 
investigation. When the individual companies have not the neces- 
sary equipment, persounel and eapital for such work, they 
may, by codperative effort, arrange with some one having the 
equipment to carry on the work, the united industries bearing the 
expense. By this united effort the work may be carried on in a 
disinterested way, and the results be removed from any suspicion 
commercial influence or bias, 
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TABLE 2 DIAMETER MODIFICATION OF UNITED STATES OR BRITISH 
STANDARD WHITWORTH THREADS FOR INTERCHANGEABILITY 
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General ) Research in Engineering Laboratori 
During the past month the Researct oI Tee 1 
nieated with a large number of the engineering laboratories 
of our educational institutions, ar most of the engineering ir 
R utions } ave re port ad that war work has so intertered wi Pr 
regular schedule that little or nothing is being done Ho é 
hey expect that after next summer work will again becom 
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Fic. 5 INTERCHANGEABILITY OF U. S. STANDARD AND WHITWORTH 
THREADS 


Apparatus 1-19 Serew Threads 
Standard British Standard 
Bureau of Standards, Gage Section, Sept 
3512. 

The Bureau of Standards has issued a table showing that by a 
slight modification of the U. S. or of the Whit- 
worth thread or by a change in both, interchangeability can be 
secured without changing the form of either. 
the Whitworth thread 
form as shown in Fig. 5. 


Interchangeability of I S. 
Whitworth Threads. 
21, 1919 


and 


Com- 
munication 


the diameter of 


Contact oceurs near 
the 
in the thread 
lhe required modification is 


the erest of 
U.S. 


form or near the root of 
The stress develope d 
would be the same in both types. 
riven in Table 2. 

Despite the failure of Congress to pass the Urgency Deficiency 
sill, the United States Employment Service will continue to carry 
on the work of finding jobs for the men who have served their 
country in its hour of need. While the Service has been cut down 
80 per cent, the representatives of the Bureau are still retained 
in the demobilization camps, and through the cooperation of in 


dividuals not connected with the Government, it is believed that 


nany of the offices which it has been announced would be closed, 
will be kept open. Instead of two offices in New York State, 

ere are indications that the number will reach at least twelve, 
iid the Service has also arranged to continue a total of fifty-six 


offices throughout the country. John B. 


General of the Employment Service, 


Densmore, Director- 
that labor, 


welfare and all other interests in every community in which a 


urges 


business, 


federal employment office has been abandoned, take over the office 
and its work, in order to help meet the emergency 














NEWS OF THE ENGINEERING SOCIETIES 
Reports of Annual Meetings of Mining and Electrical Engineers and Electric Railway Association 
The Aims of an Engineering Society, ete. 


Taylor Society to Locate in Engineering Societies’ 
Building 


The Tavlor Society, which is perpetuating the doetrines ot the 
late Frederick W. Taylor, Past-President Am.Soc.M.E., hopes 
soon to secure headquarters in the Engineering Societies’ Building. 
Meanwhile the society is being temporarily accommodated in the 
rooms ot our Society. 


Rochester Engineering Society 


Members of the Rochester Engineering Society, at its monthly 
meeting in its rooms, No. 131 to No. 135 Sibley Building, Mareh 
14, were addressed by LeGrand San 
Franciseo for several years practicing as a consulting engineer, on 
“ California’s Development of Natural Resources.” 

Mr. Brown has been intimately connected with electric railway. 
power, irrigation and water-supply projects, and has also been 


Brown, who -has been in 


brought into constant touch with the economic and engineering 
development of the Pacrfie Coast. 

He deseribed at length the development of California’s electric 
transportation and natural resources. The Los Angeles aqueduct 
was shown on the sereen and explained, as well as the proposed 
Hetch Hetehy water-supply project for San Francisco. 

Mr. Brown is a charter member and past-president of the 
Rochester Engineering Society. Before he left Rochester he was 
connected with the street railway, the building of the Hemlock 
lake conduit by the city, and earlier electric suburban lines. 


Material-Handling Machinery Association Formed 


The organization has been completed of an association of manu- 
facturers of machinery for handling materials. The suggestion 
for the organization was made by the Department of Commerce 
and the U. S. Shipping Board to facilitate the study of freight- 
handling methods at railroad and ocean terminals. By mobilizing 
the experience and ability of all manufacturers of handling de- 
vices into a single organization, the Government will not only be 
able to reach this industry in an effective way when it needs 
cooperation, but the industry itself can more effectively attack the 
large and difficult problems presented at terminals and ports. 

Other lines of activity are to be taken up, however, in relation 
The 
president of the association is Calvin Tomkins, formerly Commis- 
sioner of Docks, New York City. Headquarters will be at 35 
West 39th Street, New York, and the active conduct of the asso- 
ciation’s work will be in the hands of Mr. Zenas W. Carter, the 
secretary and manager. 


to the material-handling problems of the various industries. 


American Welding Society to be Organized 


The representatives of over 90 societies, institutions and cor- 
porations who during the war greatly developed the art of weld- 
ing, will meet on March 28, 1919, at the Engineering Societies 
Building, 29 West 39th Street, New York, with a view of form- 
ing The American Welding Society. This Society will merge the 
Welding Committee of the Emergency Fleet Corporation and the 
National Welding Council, both of which were created during war 
times by the Council of National Defense. 

The diseussions, researches, lectures and conferences, as well as 
the interchange of views with foreign countries which were car- 
ried on during the war, aroused in this country a great interest 
in the use of electric welding and it is expected that the advance 
in welding thus made will be continued and extended to the entire 


field of joining metals. The American Welding Society proposes 
to bring together, in the manner usual for scientific societies, per 
sons from all branches of the industry who may be interested in 


anv of the welding processes, whether it be forge welding, eleetrn 
eal resistance welding, gas welding or thermal welding 
The society will also create and assist in maintaining a bureau 


of welding, which will be a separate organization designed to take 


advantage of the principle of cooperation in research and stand 
ardization. 

As part of its routine the society plans to conduct a research 
of the methods of welding and to determine, if possible, the condi 
tions under which the best welds may be secured. This involves 
investigations of the best current to use with various sizes of 


electrode and different types of work, and a determination of thie 
proper method of procedure in making up both gas and eleetric 
are welds, coupled with an adequate system of inspecting the work 
as it progresses. In are and gas welding the proper angle ot 
bevel and the space to be allowed between plates must be selecte: 
and an investigation made of “ electrode’ wire and of “ welding 
wire.” 

In gas, spot, or are welding, methods of assembling large strue 
tures to eliminate initial or locked-up stresses due to eontraetion 
on cooling, are also to be investigated. 

The benefits of standardization are also well recognized by the 
new society, for they intend to carry on this important work in a 
way to meet the approval of the American Engineering Stand 


ards Committee. 


The 


At the annual meeting of the Engineers’ North 
Western Pennsylvania, held at Erie, in January, the newly 
elected president, Mr. Armin Schotte, C.E., outlined what he be 
lieved should be the aims of the society and its part in public 
affairs. He said: 

During the pioneer days, and up to near the close of the last 
century, engineers organized themselves into societies, which 
national in scope. The purpose of these societies was to enlarge the 
sum total of technical knowledge by the interchange of 
among themselves 
time, and was a 
data. 


Aims of an Engineering Society 


Society ot 


became 


information 

Such work was of the utmost importance at that 
material factor in adding to the store of availabl 

During the last twenty however, conditions have changed 
and in many cases successful steps have been taken to remedy them 
What has proved antiquated and practically useless in the case of the 
national societies would be still more so in smaller local organizations 
such as ours. So, since we can hope, as a body, to add but little to thy 
sum total of new engineering knowledge, and if we 
ably be wasting time which might be put to a 
undertake it? 


years, 


tried, would prob 
better purpose, why 


The question naturally arises, What are the aims which justify us 
in maintaining and fostering our society? Without concerted effort 
in any way, but rather sporadically, new methods have been developed 
in the conduct of local engineering associations, and I am happy to 
say that we have, unconsciously perhaps, generally pursued a_ policy 
in harmony with them, to which I believe this society owes a larg: 
part of its successful growth. 

The ultra-serious consideration of any technical subject has eithe: 
very little or no place in this new policy. The programs are made up 
and the subjects treated in a manner to interest not merely specialists 
but all classes of technically trained men; and in a large number ot 
cases even laymen. The meetings thus assume an attractiveness 
which will assemble a maximum number of engineers of various lines, 
and also laymen, thus aiding to establish proper and pleasant relations 
among the engineers themselves, and to bring the profession before 
the public in an effective manner. By continuing this policy we shal! 
soon be able to extend our work and help ourselves and every othe 
engineer to conserve and maintain all of the rights and privileges, both 
mental and legal, to which the individual and the profession at large 
are justly entitled; to render to the public such service as we are 
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qualified to perform; to create the proper appreciation of the function 
of the engineer generally, be he employee or maintaining an office of 
and recognition for 
factor in the political growth of our cor 
nation 


his own, to compel a 


civic and 


ourselves as a necessary 


nmunitvy and the 
The retiring president, Mr. R. C. Stevens, who was unable to 
which he referred 
to The Ameriean Society of Mechanical Engineers as follows: 


attend the meeting, sent a communication in 


Another very interesting sign of the times is the increased interest 


in the human element of engineering. Witness the December meeting 
of the A. S. M. B., when they held an all-day session on Engineering 
of Man Power We have long had papers and discussions on wage 
systems: but now we have increased interest in welfare, safety and the 
personal relations of employer and employee Suceess in engineering 
is not alone the mastery of mechanisms and securing output from 
uachines, but also, and more important, the organization and training 
of men and the guiding of industry to augment the usefulness and 


happiness of mankind, 


American Electric Railway Association 
Hk 


held in the Engineering Societies Building on Mare 14 was 


meeting otf the Amenean Electric Railway Asso 101 

well attended by electric executives from all over the*United States 

and Canada. The most important and valuable discussion during 
around the 

Committee on Readjustment. this 

Mr. P. H. Gadsden, president of the Charleston Consolidated 

Railway & Light Co., 


the fundamentals of a plan for readjusting the relations betweer 


the convention centered report ol the Association's 


The chairman of committee, 


submitted a preliminary report embracing 


the communities and the electric-railway companies 
The committee reported that the present state of the industry 


was largely the result of a fixed rate of fare made with little cor 


sideration of the adjustment of price to meet cost. It was there 
fore necessary, if the railways are to survive and continue service, 
that some system of flexible fares, to increase and decrease as the 
cost of furnishing the service increases or decreases, be establishe: 

Following the report of the committee there was a discussior 
of the so-ealled “ 
effect in Cleveland, Cincinnati, and Montreal. In these cities the 
regulated, the 


stipulated return upon its money and the eity 


service at cost” franchises such as are now 


fares are a itomatically company receiving il 
spec iftving the 
service which the company shall furnish for the publi 

A. Merritt Taylor, a former manager of the Division of Pas 
senger Transportation for the United States Shipping Board and 
president of the Philadelphia and Westchester Traction Company, 
ilso spoke on Modern Regulatory Plans and Theories. 


In the afternoon Francis H. Sisson, vice-president of the 
(iuaranty Trust Company of New York, read a paper on Eleetri 
Railways and the Investor; and Hon. Charles E. Elmquist and 
lion. William D. B. Ainey spoke on Eleetrie Railways and 


Regulatory Commissions 


Waldort-Astoria at 


Harrison, Governor-General of the 


In the evening a dinner was held at the 
vhich Hon. 


Philippines; Hon. Lindley M. Garrison, Receiver of the Brooklyn 


Francis Burton 


Rapid Transit Company; and B. A. Hegeman, Jr., spoke. Johr 
Hi. Pardee, president of the association, presided. 
- 
American Institute of Electrical Engineers 


NHE Seventh Annual Midwinter Convention of the American 
Institute of Electrical Engineers was held at New York on 
ebruary 19 to 21. The opening session was a joint meeting 
ith the American Institute ef Mining Engineers, at which mat- 
rs pertaining to the Engineering Council were considered. Mr. 
eighton, representative of the Council at Washington, outlined 
e plans of the organization, which include a movement toward 
reation of a department of publie works, and a federal engineer- 
g department under which all engineering activities of the Gov- 
nment shall be correlated and presided over by a member of the 
gineermg profession. 
C. A. Adams, president of the A. I. E. E., gave a brief account 
the work of the welding committee, after which the technical 
ipers for the session were presented. 
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On Wednesday evening Dr. J. A. Brashear delivered a lecture 
on The New Astronomy to an audience which completely filled the 
The lecture was accompanied by numerous lantern 
I hese 


followed 


auditorium. 
slides showing disturbances on the surface of the 
betore. The 


by an exhibition of moving pictures illustrating the operation of 


sun 


slides had never been shown lecture was 


the Burroughs adding machine and the telephone receiver and 
transmitter. 
The technical 
discussion of the various phases of standardization in engineering 
Dr. C. P. 
General Equations of the Electric Cireuit, and H. S 
cussed the subject of Wave Shape Standards 


Thursday 


session on Thursday morning was devoted to a 


work. Steinmetz presented in abstract his paper o1 


Osborne dis 


alternoon was set apart for technieal excursions 


Inspection trips were made to the Brooklyn Navy Yard and th 
Bell 


Members and guests were transported 


System Laboratories of the Western Eleetri Compan 


from the En 


vlneering 


Societies Building in busses to the foot of 23rd Street, where the 
Navy Departme nt supplied large sea-going tugs to carry the 


to the Navv Yard. The 


inspecting the power plant, shops, dry. docks, and 


party 
party spent an interesting alternoo! 
Various otnel 
features of the vard. 

The Western Electric Company those who 
visited their plant 
ship of a guide as they went through the Bell System Laboratories 

The final 
voted to technical papers. Of these the most valuable and interest 


and EK. H. 


The paper deseribed the de 


pro ided eabs fon 


Members and their guests also had the leade: 


session was held on Friday and was exclusively d 


ing was on Radio Telephony, by E. B. Cratt Colpitts 
both of the Western Electric Co 
velopment of the art of radio telephony to the accomplishment 
of transatlantic communication and the use of radio telephony 
The production of apparatus for both Army and 


Navy aireraft was also outlined, the essential features of 


between ships. 
whie! 
were the design of light and compact sets. 

Mining Engineers Adopt. a New Name 


end, Tlie 


WROM the beginning to the l attendance and enthu 
siasm of the 119th meeting of the American Institute of 
Mining Engineers, which was held in New York, February 17 


to 20, 


surpassed all expectations. Besides the ten technical 


which 


sessions, one ol American 
National 


Research Council, there were two memorial meetings. one for Dr. 


was in conjunction with the 
lustitute of Electrical Engineers and one a session of the 


Rossiter W. Raymond, for twenty-seven years secretary of the 
Mining had died in 
service. Two joint sessions with the Canadian Mining Institute, 


Engineers, and one for the members who 


and a meeting devoted to pictures of copper mining, milling, and 
smelting were also held. 
One ot 


the most important events in the 


Insti 
February 18, 
Institute voted to change its name from the American 
Mining Engineers to the 
Mining and Metallurgical Engineers. 


history of the 
ite took place at the annual business meeting on 
hen the 
institute of 


American Institute of 


It is the consensus of opinion that this marks an epoch in the 


history and usefulness of this Institute, and it is expected that 
the ‘change will presage a large and healthy growth in metal 
lurgieal fields. Many metallurgists who knew nothing about 


mining were loath to join a society of mining engineers, despité 
the fact that 35 per cent of the papers published in its 
iransactions during the past five years dealt with metallurgical 
subjects. Additional appropriateness in the new name lies in the 
fact that the American Institute of Metals is now an important 
part of the larger organization. 


over 


The choice of the name has the double advantage, much to 
be desired, of retaining the word Engineers and maintaining the 
former initials of the Institute, A. I. M. EF. 

At this session the announcement was also made of the elee 
tion of Horace V. Winchell, Minneapolis, as president. 

TECHNICAL SESSIONS 


The technical sessions covered a wide field of engineering, 
and in the Engineering Survey Section will be found abstracts 
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ot some of the more important papers which were presented. 
The sessions were devoted to problems of industrial organi- 
zation, the Institute of Metals Division, and to petroleum and 
gas. Among the special features of these sessions were the 
topical discussions on housing and Americanization. Ameri- 
canization, too, was the topic for discussion by the Woman’s 
Auxiliary on Wednesday morning. 
CANADIAN MINING INstiITUTE Day 

On Tuesday, nearly 100 members of the Canadian Mining 
[nstitute were present to discuss the possibility of bringing 
about uniform mining laws for the United States, Canada, and 
Mexico, to obviate the maintaining of separate legal departments 
and managerial and to avoid 
is said, has led to dupheation of effort 
and has sometimes created a barrier to international cooperation. 

Fou formed the program of the 
with the Canadian Mining Institute. T. W. 
sentative of 


forces for the several countries; 


the confusion which, it 


joint discussions sessions 
Gibson, the repre 
the Canadian Mining Institute, opened the discus 
Principles of Mine Taxation, in which 
the American Institute was represented by Ralph Arnold, of the 
United States Treasury Department. Later, Alfred G. Heggem, 
ot Tulsa, Okla., cited an instance in which a high rate of taxa 


sion on the subject of 


tion decreased the Government’s revenue by retarding the trans 
fer of property. The second discussion of the morning was 01 
Industry, Edueation. C. V. 


President 


the ‘subject ot Democracy, and 


Corless represented the visitors and Jennings the 


A. I. M. E. 

In the afternoon, Mr. T. A. Rickard, of San Francisco, Cal., 
opened the discussion by a paper entitled The English-Speaking 
People. He was followed by Dr. A. R. Ledoux, ot New York, 
who gave a brief talk on International Codperation. In it he 
spoke of the necessity of closer codperation, also, with Mexico. 
President Jennings later said that he is planning a trip to 
Mexico, when he expects to meet with the Local Section in 
Mexico, and hopes to initiate some discussion of problems that 
confront the American engineer. The question of a uniform 
mining law for North America provoked considerable discussion. 
While most of the talk was confined to the various Canadian 
laws, the possibilities of uniform laws with Mexico and Central 
America were also considered. 

Wednesday was devoted to the work of the National Research 
Council, which occupied the entire day and not only the morning 
as was planned, to the problems of mining, milling, and geology, 
and to the study of welding problems, jointly with the American 
Institute of Electrical Engineers. In all 
was most animated. 


eases the discussion 


Work of Bureau of Standards in 1918 


In the recently issued annual report of the Director of the 
Bureau of Standards, it is stated that during the fiscal year ended 
June 30, 1918, the Bureau studied many interesting applications 
of science to warfare, such as methods for locating enemy bat- 
teries; development of new materials, appliances, and methods; 
and other technical researches of military problems. 

The regular work of the Bureau, however, yielded interesting 
and important results. Apart from new researches, a large volume 
of testing was completed. The construction of the new industrial 
laboratory, the completion of the metallurgical laboratory, and 
the building of a number of emergency war laboratories for air- 
plane investigators were events of interest and will be of great 
value in the development of the several branches of technology 
within the activities of the Bureau. 

Congress has authorized the establishment of a Government coal 
yard, or yards, in the District of Columbia, from which all federal 
buildings will be supplied; this yard will be placed under the 
supervision of the Bureau. 

Apart from confidential reports, the Bureau published during 
the year about 50 new publications, including scientific and 
technologie papers, circulars, and bulletins. 

Altogether the report of the Director shows an extremely wide 
range of industrial-research problems in progress, which will be 
of material aid in readjusting industry to peace conditions. 
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DIED IN THE SERVICE 
Hoskins, Stephen Paul, Lieutenant, Co. L, 319th Infantry, 
American Expeditionary Forces, France. 


Lynch, Thomas M., Major, General Supplies Division, 
Quartermaster Corps, U. S. Army. 


Seed, Chas. R., Lieutenant, U. S. Naval Reserve Force. 





_Haasis, P. W., Flying Cadet, 








The following list of 


names of members in the Service has been 
compiled during the last two months lt contains tH MANY CABER, 
names of members who are now discharged fro: the Nev e but 
whose connecti« with irmy or Navy there ha bee 


ton, 


Armacosr, W. H., Second Lieutenant, Refrigeratin; 
American Expeditionary Forces, France 
AUERSWALD, H. R., First Lieutenant, Chemical Wa 
U. S. Army. 
BALDWIN, C. M., Lie 
BARRY, 


ar Ser ce 


tenant, U S. Naval Reserve | 


Reserve For 


Raupeu, E., Lieutenant, U. S. Naval line 

detailed to Construction, Philadelphia Navy Yard 

BLANK, B., Private, First Class, Co. D, 309th Infant: 7s 1) 
LC. S. Army 

Bunker, A. H., Lieutenant (junior grade), Aviatio Co. 3. & 

Buzry, Paut M., First Lieutenant, Ordnance Departn rom s 
Army 

CARLSON, C. A., First Class Private, 20th Company, Artillery, U. S 
Army. 


CARTWELL, N. M., Chief Machinist's Mate, U 
U. S. Navy Steam Engineering School. 
Danks, R. L., Chief Petty Officer, Machinist 
Reserve Force 

FLICKINGER, H. W., Captain, Division of Military 
Service, U. S. Army. 

GOEDKOOP, WALTER C., Corporal, Co. I, 
ean Expeditionary Forces, France. 

GOFRZENBERGER, Rh. L., Captain, Ordnance Department, American Ex 
peditionary Forces, France. 

GOODWIN, Guy L., Second Lieutenant, Coast Artillery Reserve Corps, 
U. S. Army. 

GRAESSER, ©. F. 
U. S. Navy. 


S. Naval Reserve Force 


Division, U. S. Naval 


Aeronautics, Ait 


2d Pioneers’ Infantry, Ame) 


Electrician, First Class, Communication Service, 


Squadron 65, S. M. A., Aviation Ban 


racks, Berkeley, Cal. 

Harris, W. A., First Lieutenant, Coast Artillery Reserve Corps, U.S 
Army. 

Hess, A. McD., Ensign, U. S. Navy. 

HIGLey, F. R., Lieutenant, The Infantry School of Arms 
ning, Columbus, Ga. 

IGLEWEART, G. P., Ensign, U. S. Navy. 

JOHNSON, H. 8S., Captain, 26th Artillery, Coast Artillery Corps, U. S 
Army. 

KUTTNER, J., Warrant Machinist, U. S. Naval Reserve Force. 

Macy, R. G., Lieutenant, Ordnance Department, U. S. Army; as 
signed to Sandy Hook Proving Ground, Sandy Hook, N. J. 

Masser, Harry L., Ensign, U. S. Navy. 

NELSON, J. E., Ensign, U. S. Navy. 

PURINTON, J. W., First Lieutenant, Ordnance Department, 
Army. 
RAHNER, MAxweELt L., Corporal, Meteorological Section, American 
Expeditionary Forces, France. 
Raupnu, J. J., Lieutenant, Purchase, 
General Staff, U. S. Army. 
RaAnTON, J. L., Captain, Co. G, Ist Hawaiian Infantry, 1 
stationed at Schofield Barracks, Hawaiian Territory. 

Root, F. J., Major, Inspection Division, Ordnance Department, U. 8 
Army. 

Smiru, P. M., Second Lieutenant, 1st Co., Rep. Dep. Battalion, Signa 
Corps, American Expeditionary Forces, France. 

Snyper, C. L., Second Lieutenant, Nitrate Division, Ordnance De 
partment, U. S. Army. 

SPARKS, H. C., D.S.O., M.C., Colonel, 83d Army Labour Commandant 
British Expeditionary Force, France. 

THEE, W. C., Captain, Coast Artillery Corps, American Expeditionar 
Forces, France. 

UEHLING, E., Second Lieutenant, 6th Anti-Aircraft Machine Gun Bat 
talion, U. S. Army. 

Witson, Leroy A., First Lieutenant, Air Service, Aeronautics, U. § 
Army. 

WINDLE, A. E., Second Lieutenant, Air Service, American Expeditio1 
ary Forces, France. 

Woopsoury, J. G., Major, Production Division, Ordnance Departmen 
U. S. Army. 

WooLnes, S. A., Second Lieutenant, Air Service, Aircraft Productio! 
U. S. Army. 


Camp Bat 


U. S 


Storage and Traffic Divisio 


J. S. Arm) 
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NECROLOGY 
J. SELLERS BANCROFT 
J. Sellers Bancroft, a member of the Society since 1880 
from 


manage! 
1909 to 1911, and vice-president from 1915 to 1917, died at his 
home in Philadelphia on January 29 after an illness of severa 


months 
Mr. Bancroft was born in Providence, R. I 





, on September 12, 1843 
Ilis father, Edward Bancroft, a distinguished engineer, who mad 
many inventions of machine tools and shafting appliances, founded the 
firm of Bancroft and Sellers, now Wm. Sellers & Co.. Ine.. Philads 
phia As a sidelight on the growth of the machine-tool industry in 
this country, it is interesting to note that Edward Bancroft built the 
first metal planer in the United States, the bed and table being chipped 
ind tiled by hand 
J. Sellers Bancroft was educated in Philadelphia, being graduated 
the high school of that city in 1861 In February of that year 
ed the employ of Wm. Sellers & Co., being apprenticed to his 
Wm. Sellers In 1863, at the age of twe nty, he was ide gang 
) in, and in 1866 general foreman. He was admitted to the firm 
n 1873, and when the business was incorporated in 1887 he was mad 
general manag 
While with the Sellers Co. he was granted many patents on machine 
wls, injectors, shafting appliances, power cranes and their interlock 
ig electri devices 
For forty-one ars he ained with this company, leaving in 1902 
t the age of fifty-nine to become general manager and mechanical 
ngineer of the Lanston Monotype Machine Co., Philadelphia In th 
llowing sixteen years of his life he did his greatest engineering work 
he perfection of the monotype and the special machines for making 
molds and matrices used with it for casting and composing t 
1 automatically justified lines. The organization of the monotyy: 
tory exemplifies his work as an executive and a leader of men 
4 keen lover of books, it was a great joy to him that his work did 
ich to raise the quality and reduce the cost of printing not only 
the United States, but also throughout the world. 
At ie time of his death he was vice-president and treasure th 
Monotype Co., as well as its general manager and mechanical engineer 
More than 100 patents testify to the scope of Mr. Bancroft's g 
ering work and the range of his creative ability To those wh 
irked with him on the solution of any of the many probl t 





pl 
& 
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SELLERS BANCROFT 


engaged his attention, his thoroughness, the result of his never-failing 
perseverance and patience will be an ever 


inspiring memory 


GEORGE URQHART BORDE 

George U. Borde, consulting engineer, died in New Orleans, La., 
December 17, 1918. He was born in January 1871 in New 

and was graduated from Tulane University in 1888. Mr. Borde wa 


formerly district engineer for the southern district of the Edison Gen 
eral Electric Co. 


on 


Orleans 


After a short period in the contracting business in 


Memphis, he opened consulting offices in New Orleans, which he still 
maintained at the time of his death. He became a member of the 
Society in 1908. 

Mr. Borde, at the time of his death, was one of the most p inent 
consulting engineers in the City of New Orleans He was retained 
as consulting engineer by the Great Southern Lumber Co. and also 
by the United States Industrial Alcohol Co. In connection with his 
work for the latter, his investigations in regard to the process of the 
iinufacture of ethol alcehol from wood waste was possibly | 
mportant work. 


GEORGE K. GARVIN 

George K. Garvin, president of the Garvin Machine Co., New York 
died at his home in Garden City, Long Island, on February 20, 1919 
Mr. Garvin was born on May 2, 1859, in 
educated in the public schools of New 


attending Hasbrouck Institute. 


Hartford, Conn. 


He 
York and Jersey ¢ 


sity, 


wa 
later 
At the age of sixteen he entered his 
father’s business, then known as Smith & Garvin, and upon his father 
death became president of the concern He became 
Society in 1909. 


a r 


‘ 


he 
O il 


memb¢ t 


WALTER V. TURNER 

Walter V. Turner, manager of engineering of the Westinghouse Ai: 
Brake Co., died at the Columbia Hospital, Wilkinsburg, Pa., January 
9%. Mr. Turner was born in Epping Forest, Essex, England, in 1866 
and was educated in the Textile Technical School of Yorkshire. He 
came to this country in 1888 and settled in the West, where he be- 
came the manager of a sheep and cattle company. For several years 
he was general air-brake inspector for the Atchison, Topeka and Santa 
Fé Railroad. In 1908 he became 


connected with the Westinghouse 
\ir Brake Co. as engineer, remaining with that company and 
ciated interests until his death. 


uss0O 
Mr. Turner was 
1ioTre 


an inventor of international prominence, patenting 
! than 400 devices in use on railroads and in industrial plants 
For his achievements as an inventor in the development of the air 
brake, he was awarded the Elliott Cresson and the Edward Longstreth 
medals by The Franklin Institute of Philadelphia. 


In May 1918 the 
University of Pittsburgh conferred the d 


egree of Doctor of Engineer 
ing upon him. He became a member of the Society in 1913 


CHARLES EDWARD JOHNSON 


Charles of 


E. Johnson, chief engineer 
Kansas City, Mo., died on January 
ber 1883 in East Atchison, Mo., 

versity of Kansas. Mr. was formerly connected with the 
Santa Fe Railway Co. as draftsman and with the Lawrence Paper 
Mill, Lawrence, Kan., as chief engineer. He had also held the posi- 


the 
1919. 

and was 
Johnson 


Diamond Co 
He orn in Decem 
1910 graduate of the Uni- 


Gasoline 

= } 

o>. 

- 
I 


wa 


a 


tion of instructor in mechanical drawing in the high schools of Kansas 
( 


‘ity and Ottawa, Kan. He became an associate-member of the Society 
in 1918. 


THOMAS M. LYNCH 


Thomas M. Lynch, Major, General Supplies Division, Quartermaste: 


Corps, U. S. Army, died on December 18, 1918. He was born on Jul) 
2, 1882, in Worcester, Mass., and attended the Worcester Polytechni 
Institute. Major Lynch had formerly been connected with the Buena 
Vista Extract Co., as superintendent, and was also for two years 
staff member of the J. J. Lynch Co., New York. At the time of his 
death, Major Lynch was Chief of the Administrative Branch of the 
General Supplies Division, Quartermaster Corps, having been placed 
in charge of that department at the time of its creation. 


He organized 


this whole division and received his appointment as Major in recogni 
tion of his merit and the efficient results he had secured. 
became an associate-member of the Society in 1914. 


} 


Major Lyn 


HENRY GEORGE PULSCHEN 


Henry G. Pulschen, « 


f the inspection department of the J 


G. W 
Engineering Corporation, New York, died on December 24, 1918. M 
Pulschen was born in February 1891 in New York City and was 
graduate of Cooper Union and of Pratt Institute. 


He had f 


ormel 
been associated with the H. R. Worthington Co. as detailer on pows 


ant machinery and as designer and checker with the Alberger Pum 


Condenser Co. Mr. Pulschen became a junior member of 
1918. 


I 


f the Societ 
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HENRI LEAUTBR 


[News of the death of Henri Léauté, a distinguished Honorary 
Member of this Society, was received some time ago, but owing to 
war conditions it has not been possible to secure data for a suitable 
memorial notice until quite recently.—EDITOR. ] 

Henri Léauté, the great French engineer and mathematician, was 
born in 1847. In 1866, at the age of 19, he had the unique distinction 
of being accepted at the head of a long list of competitors for entrance 
into two of the best technical schools in France, the Ecole Poly- 
technique and Ecole Normale. He entered the latter and was grad- 
uated in 1869 with the degree of engineer. 

The war of 1870 naturally interrupted his professional career, but, 
released from military service in 1871, the young man at once engaged 
in three lines of work requiring very dissimilar characteristics of mind 














Henry LeEavtT!i 
those of medicine, mathematics and mechanics, and rapidly estab- 
lished an important position for himself in each of these branches of 
science 
The first paper published by Léauté dealt with partial derivative 


equations of the first order. Of much greater importance was the 
second paper, dealing with friction in bearings. Other of his works 
covered the subjects of general kinematics, strength of materials, dy 
namics and theory of machines. In all of this work he made extensive 
of higher mathematical methods in the solution of mechanical 
problems. It is significant, however, that in all his work he carefully 
avoided the use of mathematics for its own sake and never lost sight 
of the practical applications of his investigations. 

In kinematics, Léauté introduced a new conception, 
order of proximity of two ares of neighboring curves. Because of this 
concept he was enabled to formulate precise mathematical rules to 
take the place of former approximations, and these he applied in the 
design of gears and in the improvement of Watt’s parallelogram and 
the Farcot governor. 

In the field of the strength of materials, Léauté developed important 
data in relation to the elastic deformation of circular members and the 
distribution of stresses in cylindrical bands, especially in band brakes. 
Of the greatest importance, however, were his master papers dealing 
with dynamics and the theory of machines. His treatise on Tele- 
dynamic Transmission has become a classic. The transmission of 
power at a distance by means of cables was fully solved by him, both 
from the theoretical and practical points of view. The great impor- 
tance of this work has failed to be realized only because the introduc- 
tion of electric transmission has materially reduced the field of ap- 
plication of cable transmission. 

The governing of engines formed the subject of several papers of 
great importance. Starting with the study of flyball governor, he 
gradually passed to that of oscillations having long periods and in- 
vestigated the whole field, appiying new and ingenious mathematical 
methods. 

In addition to his scientific work, Léauté took a prominent part 
in national educational activties, and also in business, where he held 
important positions, such as that of president of the French Tele- 


use 


namely, the 
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phone Company and also of the Paris Electric Distribution Company. 
In 1891 he was elected honorary member of The American Society 
of Mechanical Engineers. In 1915, notwithstanding a malignant dis 
ease which for years had sapped his strength, he took an active part 
in the management of war industries, on the running of 
pended the defense of the country at that time. It is 
to say that this patriotic activity was the 


which de 
no exaggeration 


prime cause of his death 





ALFRED H. 

Alfred H. Raynal, member of the 
from ISS to 1902, died at his 
Mareh 1. Mr. Raynal was born on August 5, 
Germany, serving his apprenticeship as mechani 


RAYNAL 


Society since 1SS4 and manage 
Washington, 1}. C., on 
IS48, in Ilamburg, 


and drattsman 1b 


home in 





a marine-engineering establishment there. In May 1862 he came t 
the United States and worked as a machinist and draftsman for 
private concerns in New York. In 1863 he was engaged by the 


Navy Department as draftsman on the design of twenty 
monitors. In 1864 he made the drawings for 
the construction of the monitor Squando at the 
Aldus at East Boston, Mass. 

He next entered the employ of the 


light-draft 
rintended 
works of McKay 


and sup 


Babcock & Wilcox Co., Provi 


denee, R. L., working out details of their engine and boiler which 
latter is now used so extensively in the U. S. Navy. In 1870 Mr 
Raynal became superintendent of the works of Poole & Hunt, Balti 
more, who were building engines and boilers under the Babcock & 
Wilcox patents. From 1880 to 1884 he was superintendent of the 
Wheelock Engine Works, Worcester, Mass He was next connected 
with the DeLamater Iron Works, New York, as superintendent, 
where he did considerable work for Capt. John Ericsson, building 
his submarine gun, high-expansion engine, sun motor, ete In recog 


nition of his services to him, Captain Ericsson presented 

with a rare and valuable book on his inventions 

presented to the Society by Mr. Raynal for record 
From 1890 to 1897 he held the foll 


Raynal 


Mr 


This book was 


successively Wing positions 
Superintendent of the Richmond Locomotive Works, building the 
machinery of the U. S. battleship Jeras; superintendent of Samuel 


Moore & Son's Shipyard, Elizabeth, N. J., building the revenue 
steamer Maple and the practice cruiser Bancroft; superintendent 
of the Corliss Engine Co., Providence, R. 1.; superintendent of the 
Walker Co., Cleveland, Ohio In 1897 Mr. Raynal studied pate 
law, working in an attorney's office in Cleveland. 

In 1898, during the Spanish War, at the personal request of 
Adiniral Melville, he entered the Navy Department as draftsmar 
to design engines for the first sixteen torpedo-boat destroyers, a 


his experience in building successfully the 
engines of the Bancroft had been unusually 

From that time Mr. Raynal’s work was in the Navy 
where he was of signal service in the Bureau of Steam 
Mr. Raynal acted as expert engineer in the 
from explosions of 
miralty cases. 

He was a 


spider-frame high-speed 


valuable 





Departme: 
Engineering 


courts in suits resulting 


boilers, bursting of flywheels, ete., and in 


member of the American Society of Naval Engineer 


and Marine Architects, the American Society of Naval Enginee! 
the Washington Socie ty of Engine ers, and the Amer in Society 
Marine Draftsmen 


CHARLES 


R. SEED 


Charles R. Seed, for the last seven years chief engineer of tl 
Worcester Electric Light Co. and recently lieutenant in the Units 


I 
Naval Reserve Force, died in Worcester on October 8, 1918 
of pneumonia. Mr. Seed was born in April 1876 in Lawrence, Mass 
and was educated in the schools of that city, later receiving traini: 
aboard the Massachusetts Nautical Schoolship Enterprise, for se 
years serving as engineer on runs between Europe and America. Wh: 
the United States declared war against Germany he offered his sery 
ices, Was commissioned ensign and assigned to overseas patrol dut 
in the war zone, later being promoted to lieutenant. H¢ 
served as chief engineer with the Blackstone Manufacturing C 
Blackstone, Mass., and as superintendent of power with the Rocking 
ham County Light & Power Co., Portsmouth, N. H. Mr. Seed bee 

an associate-member of the Society in 1914 


States 


had form I 


ROY BROOKS SMITH 

Roy Brooks Smith, assistant electrical engineer Pennsylvania Li! 
West, died on October 19, 1918. He was born in Uhrichsville, Ol 
in March, 1882. In 1904 he received his M. E. degree from Ohio St 
University, serving his apprenticeship during his vacations with t 
Pennsylvania Lines West. Upon graduation he became connect 
with the same company as assistant engine-house foreman. He w 
rapidly promoted to more responsible positions, and just previous 
his death was made assistant electrical engineer. He became a ju! 
member of the Society in 1905 and was promoted to full members! 
in 1912. 

HENRY DREW EGBERT 


It is with deep regret that we announce the death of the Secret 
of our New York Section Committee, Henry Drew Egbert. Mr. Eg! 
died on Sunday, March 23, in his 33d year. A more extended no 
will appear in an early issue of MECHANICAL ENGINEERING. 
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PERSONALS 


In these 
ciety and their professional activities 
in the doings of their fellou 
from and 
{ll communications of personal notes should be addressed to the Necre 
tary, and should be reecived by March 
the April issue 


columns are inserted items concerning members of the So 


Vembers are alwaus interested 


mie mbe rs, and the Society we 


members concerning members for wmsertion in this section 


ifems 15 in order to appeer in 


CHANGES OF POSITION 


and treasut l 0 
identified with the Hl. T. Paist 
the c: 


(;. H. Cooper, formerly 
pany, Hartford, Conn., 
Company, Philadelphia, 
tendent 


secretary 
has become 


Pa., in 


pacity ot mechar perin 


CMuESTER H. MANNION, until recently chief engineer, K M 
American Thread Company, Fall River, Mass., h l 
of the Nashua Manufacturing Company, Nashua, N. H t 


their steam plant 


is entered the ¢ 


RosperT D. Kopuin has left the employ of the Air Nitrates Corpora 


tio! Agents of the U. S. Ordnance Department, to accept | tion 
n the office of the chief engineer of construction of the Weirton Stes 


Weirton, W. Va 


f ompany 


W. HARWELL ALLEN has assumed the duties « ecretar nd as 
sistant manager of the Memphis Heating Company, Memphis, Tenn 
Ile was until recently associated with the J. G. White Engineering 


Corporation, Sheffield, Ala 


Joun Fisuer, formerly chief engineer, Hartford district f Th 
Connecticut Company, Hartford, Conn., has accepted the positi of 
hief engineer of the Quincy Point Power Station of the Bay State 


Street Railway Company, Quine Mass. 

I.. F. Merritt has 
raft Production 
(‘ompany, of Detroit, 


KE. T. KOsSKINEN, formerly affiliated with the Nordberg Mat 
turing Company, Milwaukee, Wis., as draftsman, has become con 
nected with the machinery division of the Newport News Shipbuilding 


ind Dry Dock Company, Newport News, Va 


his connections with the Bureau of Air 
ind has become associated with Joseph N. Smith ar 


Mich 


severed 


as mechanical engineer 


RoBpertT W. ScCHUETTE, recently mechanical engineer with the M 
Machine Com Pittsburgh, DPa., has become affiliated with 
Harrisburg Pipe and Pipe Bending Company, Harrisburg, Pa 


pany, 


WitnttaAm EK. A 


Glass Botth 


has become associated with t L nite 


London, England He wa 


WALTHER 
Manufacturers, of 


the service of the Illinois Glass Company, Alton, IIL, in t t 
iechanical engineer 
NORMAN G. HARbDY has ssumed the position of chief mechani 
1 electrical engineer for the Arizona Copper Company L4td., Clift 
Ar Ile was formerly associated with the Old Hict 1 
lant, Jacksonville, Tenn 


MATHER W 
iny and has 


SHERWOOD has left the employ of the Burke | 


entered the service of the Ball 


LOUIS MARDAGA has assumed the duties of sales engineer for the 
M e Milnor Engineering Company, Philadelphia He was until 
ntly assistant naval inspector of Ordnance, Alioy Steel Forging 


nt, Carnegie, Pa. 


Ratpiu C. Cuesnutty formerly with th 


Willys-Overland Company 


- - - 
edo, Ohio, is now assistant chief engineer for the North At 
lotors Company, Pottstown, Pa. 


(. L. Horne, formerly mechanical 
er Company, Chicago, Iil., 


mpany, Roanoke, Va., 


engineer with the Underfeed 
associated with The Texas 
in the capacity of lubricating engineer 


has be« ome 


(;EORGE A Hi KERSON has resigned his position as a me hanica 
raiser with Ford, Bacon and Davis, New York, to accept a. pos 
as chief engineer with the Rhodia Chemical Company, New 


inswick, N. J. 


has assumed the duties of chief engineer of fac 
Ingersoll Brother, of New Yorl He was 


HowaArpD M. Grort 
Robert H 


es for 


and 


ently affiliated with the Frankford Arsenal, Philadelphia, Pa., as 
ge expert, 
CHARLES E. Beck, formerly sales engineer with Baker-Dunbar- 


similar position with 


Louis, Mo. 


en Company, Cleveland, Ohio, has aecepted a 
Busch-Sulzer Bros.-Diesel Engine Company, St. 


J. A. PoLson, professor of mechanical engineering at the Michigan 
icultural College, East Lansing, Mich., has resigned to accept a 


ENGINEERING 


position of factory manager with the Milwaukee Stamping Company 


of Milwaukee, Wis 
ANNOUNCEMENTS 
Emergency Fleet Corporation 


and machinery in 
ind barges for the Dravo Con 


Ray B. WHITMAN, formerly with th 
at Cleveland, is now inspecting the 
stallation of steel river paddle steamers 


tracting Company of Pittsburgh, Pa. 


V. L. 


of the Terry Steam Turbine Company since the death of Charles EB 


construction 


SANDERSON has had supervision of the Philadelphia district 


Hague in April 1917 
E. D. LATTER is a member of the firm of Harris, Latte d Con 
pany, New York, which has recently been formed to conduct ine 


is constructive accountants and auditors 


Joun E. MUHLFELD has assumed the presidency of the P 
Fuel Equipment Corporation, which has recently been organized for 
the purpose of taking over the business of the Locomotive Pul) 
Fuel Company. Mr. H. F. BALL is Vice-President Executive, and 
V. Z. CARACRISTI is Vice-President in charge of engineering, of the 
company. 


FREDERICK A. WALDRON, consulting engineer, announces that in ad 
dition to his consulting practice he has established a bur audit 
and inspection of organizations and factory methods. ‘The object of 
this bureau is to provide periodical reports for boards of directors or 
the officials of corporations as to the efficiency of the operating and 
producing factors of their organizations. The services of this Bureau 


au for 


will also be available for consultation relative to the formation of new 
organizations and industrial enterprises 
Pror. W. H. KeNerson, of Brown University, is now in France 


organizing instruction in mechanical engineering in the Army of Occu 
pation, and is a member of the committee secured by the Y. M. C. A 


to advise the Army authorities there in these matters 


R. W. Baty has accepted the position of assistant general manager 
of the Jacksonville Dry Dock and Repair Company, Jacksonville, Fla 


Lieut. A. G. Kessier, U. S. N. R. F., who for six months past has 
been in charge of the Gun Division of the Bureau of Ordnance, Navy 
Department, has been released from active duty in the Naval Service 
and has become vice-president of the Ordnance Company 
Derby, Conn., and of the National Tractor Company, Cedar Rapids 
Ia., in charge of purchasing and production at both plants. Mr. Kess 
ler was formerly general manager of the Lakeside Forge Company 


Erie, Pa 


General 


CALVIN L. HALLADAY has become affiliated with the Jackson Motor 


and Manufacturing Company, Jackson, Mich 


Lieut. R. K. MACMASTER and Lieut. GEorRGE S. VAN GELDER, of 
the Ordnance Department Claims Board, will resume their work in 
the field of production and cost accounting under the firm name of 
MacVan Engineering Company, with offices at 50 East 42d Street, 
New York 


CHARLES PIEZ, director general of the Emergency Fleet Corporation, 
will resign his position, effective May 1, to return to Chicago to resume 
the presidency of the Link-Belt Company 

r. E. 


BUTTERFIELD, associate professor of mechanical engineering 
i 44 


at Lehigh University, is back after service on the teaching staff of the 
Post Artillery School at Fort Monroe, Va., where he held the rank 
Major 


GILBERT, who left the service of the Pressed Steel Car 

Western Steel Car and Foundry Company at the 
war to enter the Army in the Ordnance 
Department at Washington, and later commissioned and 
transferred to the Rock Island Arsenal, has reéntered the service of 
the above-named companies as assistant manager of sales of the west 
ern district, with headquarters in Chicago, Il. 


HuNTLY H 
Company and the 
beginning of the as captain 
was 


major 


WILLIAM G. R. BRAEMER has resigned as president of the Braemer 
Air Conditioning Corporation, Philadelphia, Pa., to open a ilting 
office in the Stephen Girard Building, Philadelphia. He 


consi 


engineering 


will specialize in air conditioning and drying and will also act as con- 
sulting engineer for the above company 

LIEUTENANT WILLIAM P. Hayes, U. 8. N. R. F., at present com- 
manding one of the U. S. men-of-war on the China Station, has been 


promoted to the rank of I. Commandet 


eucenant 


WILLIAM F. 


Company, Ine., 


FRANKET has become connected with the W ood-Mosaix 
New Albany, Ind., manufacturers of parquetry, hard- 
wood flooring, veneers and lumber, as manager of the timber depart- 
ment, 


APPOINTMENTS 
CHESTER W. WILSON, formerly engineer of the Garfield Smelting 
Company, has been transferred to El Paso, Tex., and appointed chief 


engineer of the Mexican Department of the American Smelting and 
Refining Company. 














GRAPHICAL AND MECHANICAL COMPUTATION. By Joseph Lipka, Ph.D. 
John Wiley & Sons, Inc., New York, 1918. Cloth, 6 x 9 in. 
264 pp., 205 figures, 2 folding charts, $4. 

This book presents a systematic development of the construction 
of alignment charts, the value of which in facilitating computa 
tion is very generally recognized by engineers. The mathematical 
treatment employed is simple and the methods are abundantly 
illustrated by charts for many important engineering formule. 

Many engineering and scientific formule are empirical, and the 
value of many investigations is much enhanced by the discovery 
of the laws connecting the results obtained. One chapter of the 
book deals with the fitting of equations to experimental data, and 
another considers the case where the data involved are periodic, as 
in alternating currents, sound waves, ete., and gives numerical, 
graphical and mechanical methods for determining the constants 
of the equation. When empirical formule cannot be fitted to the 
data available, the latter may still be efficiently handled for pur- 
poses of further computation by the methods for interpolation, 
differentiation and integration developed in the closing chapters. 

The book embodies a course that has been given by the author 
for a number of years at the Massachusetts Institute of Tech- 
nology. 


THE ELEMENTS OF WOODEN SHIP CONSTRUCTION. 
First edition. McGraw-Hill Book Co., Inc., 
Cloth, 6 x 9 in., 223 pp., 199 illus., $2.50. 


By W. H. Curtis. 
New York, 1919. 


A revised and enlarged edition of a course prepared for the 
education and training section of the Emergency Fleet Corpora- 
tion. It is intended for the use of carpenters and others, who, 
though skilled in their work, lack the detailed knowledge of ship- 
building necessary for efficiency. 
FIGHTING THE BOCHE UNDERGROUND. 

Scribner’s Sons, New York, 1918. 
234 pp., 7 pl., 1 por., 1 diag., $1.50. 


By H. D. Trounce. Charles 
One-quarter cloth, 5 x 8 in., 


Captain Trounce, an American mining engineer, enlisted in the 
Royal Engineers in 1915, and transferred to the Engineers’ Re- 
serve Corps of the American Army in 1917. His book is a de- 
scription of the underground fighting in which he participated 
in Flanders, at Arras, Vimy Ridge and elsewhere. 

INDUSTRY AND HUMANITy. A Study in the Principles Underlying 
Industrial Reconstruction. By W. L. Mackenzie King. Hough- 
ton Mifflin Co., Boston and New York. 1918. Cloth, G x S in., 
567 pp., 10 charts, $3. 

This volume by the former Minister of Labor of Canada is a 
statement of the underlying principles which are finding expres- 
sion in the organization of industrial society and which should 
obtain in all efforts at reconstruction. The book is based on the 
author’s twenty years of personal contact with labor problems, 
supplemented by a study of the literature on the subject. 
INSTINCTS IN INDUSTRY. 

Ordway Tead. 
1918. 


A Study of Working-Class Psychology. By 
Houghton Mifflin Co., New York. 
Cloth, 5 x 8 in., 222 pp., $1.40. 


tJoston and 


With the idea of contributing to a better understanding of 
people in their capacity as manual workers, Mr. Tead has ana- 
lyzed in turn the ten basie instincts on which our life and con- 
duct rest, has shown how each affects the worker’s relation to his 
job, and how each must be studied and used in the task of at- 
taining sound relations between the employer and the employed. 


Tne INSTRUCTOR, THE MAN AND THE Jos. A Handbook for Instruc- 
tors of Industrial and Vocational Subjects. By Charles R. 
Allen. J. B. Lippincott Co., Philadelphia (copyright 1919). 
Cloth, 5 x 8 in., 378 pp., $1.50. 

The author, who has been agent for industrial training for the 
Massachusetts Board of Education and superintendent of in- 
structor training for the Emergency Fleet Corporation, gives the 
result of his experience in this volume, which is intended as a 


handbook for instructors in industrial plants and as instruction 
notes in training courses for instructors. 


JOHNSON'’S MATERIALS OF CONSTRUCTION. Rewritten by M. O. 
Withey and James Aston. Edited by F. E. Turneaure. Fifth 
edition. John Wiley & Sons, Inc.. New York, 1919. Cloth, Gx? 
in., 840 pp., illus., 1 pl., 1 por., tables, $6. 

As the progress of the last twenty years in the knowledge of 
the properties of materials made Professor Johnson’s book an 
inadequate account of the subject, it has been rewritten under 
the editorship of his successor at the University of Wisconsin. 

The authors have aimed to retain the broad seope of the orig 
inal work as a statement of the essential information concerning 
the sources, manufacture or fabrication of the principal materials, 
their important mechanical and physical properties and the in- 
fluence of various factors upon them, the causes of defects and 
variations, the methods of testing and their general uses. The 
arrangement of the book is new and some changes have been made 
in its scope. Obsolete matter has been eliminated and modern 
data substituted. The volume is intended to serve both as a text 
book and as a work of 


1919 


reterence. 


RECORD OF AMERICAN 
Published by the 


AND 
American 


FOREIGN SHIPPING, 
Bureau of Shipping, 


New YORK. 
* American 


Lloyds.” New York, 1919. Morocco, 10 x 10 in., 1056 pp. 
The 1919 Record presents no change in form from previous 
years. It provides a record ot American and foreign vessels, 


classified according to the rules of the Bureau, and is endorsed 
by the Navy Department and the boards of marine underwriters 
of New York, Boston and San Francisco. In addition to the list 
of vessels, there are lists of owners, marine underwriters’ repre 
sentatives, surveyors, machinery constructors, dry docks, marine 
railways, and ship builders. 
included. 


An index of changed names is also 


OuR NATIONAL Forests. A Short Popular Account of the Work of 
the United States Forest Service on the National 
Richard H. Douai Boerker. The Maemillan Co., 
1919. Cloth, 5 x 8 in., 238 pp., 80 illus., $2.50. 


Forests tN 


New York, 


The author presents a well-illustrated account of our national 
forest problem and of the work of the Forest Service. Written 
in popular form and based largely upon his personal experience 
and observation. 

PETROLEUM REFINED. By Andrew Campbell, with a foreword by Sir 
Boverton Redwood. Charles Griffin & Co., Ltd., London, 1918. 
Cloth, 6 x 9 in., 277 pp., 138 illus., 29 folding pl., 3 diag., 11 
tables, $8.50. 

This volume describes the ordinary methods used to prepare 
marketable products from petroleum, except “ cracking ’’ methods 
The work is based on extended practical experience, is well sup 
plied with illustrations and drawings and includes a bibliography 
Prysics ror TECHNICAL STUDENTS. Sounpb, Licht, ELECTRICITY 

AND MAGNETISM. By William Ballantyne Anderson. First edi- 
tion. McGraw-Hill Book Co., Inc., New York, 1919. Cloth, 
6 x 9 in., 794 pp., 373 illus., $3. 

This book completes the author’s textbook of physics, the first 
part of which has been published previously under the title Me 
chanics and Sound. The writer has aimed to produce a college 
text especially suitable for students of agriculture and engineer 
ing, in which particular attention is directed to practical appli 
cations of the subject. 

A. W. Carmichael. 

New York, 1919. 


PRACTICAL Suip Propuctrion. By 
MeGraw-Hill Book Co... Ine., 


252 pp., 101 illus., $3. 


First editio 
Cloth, 6 x 9 in. 


The purpose of this book is to serve as an introduction to th: 
subject by presenting the most important general principles 0 
ship design and describing the various processes of shipbuilding 
The treatment is practical rather than theoretical and matters o! 
construction are more fully considered than problems of design. 
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THe Rupper Direcrory. A Trade List of Shipbuilding and Marine 
Industries. Compiled and issued by the Rudder Publishing Co ae : , 
; . eos ‘iia ee 6 ’  eonvineing and sometimes erroneous, leads him to offer this work 
New York, 1919. ( loth, G6 x 9 in., 332 pp., 1 pl., Sh n © : 


o). " 
as a general textbook on the mathematical aspects of modern 


textbooks, which the author believes to be incomplete, often un- 


Included in this directory are lists of the steel, wood, composit: electrical theory in which an attempt is made to present the com 
and conerete shipyards, with the names of their officers, ship and plete subject in a consistent form. Although his exposition is 
engine repair plants, dry docks and marine railways, owners and  egsentially a mathematical one, much of the purely analvtical 
operating companies, marine insurance companies, boat builders, ’ 





mathematics usually associated with the subject has been omitted 
engine builders, ship chandlers and manufacturers of equipment, Partieular attention has, however, been given to the rigorous 
parts, ete. A supplement, revised to February 6, 1919, brings formulation of underlying physical principles and to their trans 
the data concerning the U. 8S. Shipping Board and the Emergen: lation into a mathematical theory The dynamical aspects of the 
Fleet Corporation up to date. subject have been specially emphasized throughout. 


THOMAS’ REGISTER OF AMERICAN MANUFACTURERS AND First HANDS 


ne “ore : (‘LASSR( LECTURE NOTES Automotive Starting z iz an 
IN ALL LINES Thomas Publishing Co., New York (copvright SROOM : von Aut ONS Ser ight ng a d 
1919) Cloth, 10 x 12 in 1200 $15 Ignition. By R. t. k ryer. Second Edition John Wiley and 
: é . o r , - « Sa D.. a » by 7 , " - » . 
PP-, § Sons, Inc., New York, 1918. Cloth, 8 x 5 in., 210 pp., diag 
The tenth edition of this well-known trade director is dated $1.25 
“October” as usual, although corrections were made up to De- The author provides a general, concise series of notes, including 


cember 20. The directory is divided into various lists, the chief the essential knowledge needed by the student, but requiring en 


largement by the instructor. LEighty-eight pages of wiring 
diagrams are given. 


one being a classified list of manufacturers in all] lines, sub-classed 
geographically and provided with an extensive index to the classi- 


fication. Other lists are of representative banks, boards of trade : " 
>A I ; PRACTICAL Or, GrEoLocy. The Application of Geology to Oil-Field 


chambers of commeree, ete., trade papers, leading trade names Problems. 3y Dorsey Hager. Third edition. McGraw-Hill 
and an alphabetical list of manufacturers The volume contains Book Co., Inc., New York. 1919. Flexible cloth, 7x5 in., 252 
4200 pages of information, conveniently arranged for quick con pp., 126 illus., 37 tables. $2.50 


sultation The author of this handbook has aimed to provide a clear, 


Tir Turory oF ELecrriciry By G. H. Livens The Univ concise and practical work on the occurrence of oil and its geology, 
gi England, 1918 Clot} llx7 is 717 pp 

















Press, Cambrid I based on American practice. The present edition, the third since 
Be «>> ¢ . , , nam’ Snr - 
$8.25. (Gift of G. P. Putnam's Sons ts appearance in 1915, has been thoroughly revised, enlarged and 
Dissatisfaction with the treatment of this subj r reset 
’ ’ Fol oe | rr rr . y 
ACCESSIONS TO THE LIBRARY 
Ail EM! M M ‘ INI ct RA i NEI BULLETIN WN‘ 20 The Rice Canad Mexics ( 
IEWERS ON SHIPYAI Oc ATION Ww uD Scientit lreatment of Boller Feed Water 1919 Pur 
rion < Scen O PATION Special Bu 191 ; larrison Safety Boiler Works 
etir Series on Emy ment Mar ment il GUIDE DU MECANICIEN D'AVIATION A l'Usage 
the Shipvar I S. Shipping Board Emer COMBINA : ( M 16 FRA METALLI B des Mécaniciens, des Eléves Pilotes et des 
gency Fleet Corporatio: Philadelphia, 1918 Michele G i Clara Giua-Lollini Vilano, Candidats aux rroupes de lAér iutique 
1017 Pur Militaire Two volume Paris, n. d Pur 
AN | any AN 1917-18 nage, 
} 1918 Pur . I) 1E) F MAGNETIC SUSCEPTIBILITY IN 
MANGAN ze Ss BY PROLONGED Heat TREA’ ILANDBOOK ON EMPLOYMENT MANAGEMENT IN THI 
AX - rHar MAKE ARMOR PLATE Roaps New MEN B ( irles | Brus (Reprinted SHIPYARD. Dealing with Modern Methods and 
York. 1919. Gift of T. Hugh Boorman fr i. ngs of the American Philo Practices of Employment Management Bul 
O} s t vy. 57. 1918) Gift of Author etin 1. Organizing the Employment Dery 
Pune Banire Derosi or MISSOURI AND ! ment U. 8. Shipping Board Emerger I 
GEOLOGY OF THE Banitre Disrpict By W DIESEL ENGINE D N by E. Mortimer Ros Corporation Philadelphia, 1918 
liam Arthur Tart Univ. of Missouri Studies Wanchester, England, 1917 Purchase 
Wet B Mo f Sictence action. Gilt of authe HENDRICKS’ COMMERCIAL REGISTER OF THE 
DYNAM HIEATIN F AIR AS A CAUSE OF Hor UNITED STaTes For BUYERS ANI SE ER 
BiB MAPHY OF AMERICAN LITERATURE RELA VOLCANIC BLA By G. N. Col Reprint Vew York, copyright 1918 Gift of | ‘ 
ID ro Re ERATION, WuitTH SYNOPSI OF fror Monthly Weather Review, Oct., 1918 
PAVERS AND Revorrs COVERING THE YEAR 1915 Gift of thor HE HISTORY AND DEVELOPMENT OF Ba BEAR 
By Peter Neff, compiled under the direction of INGS 1918 Gift of The Hess-Bright Manu 
the Committee on Papers and Lectures of the EcOoNoM Hin 2nd enlarged edition fron facturing ¢ 
American Association of Refrigeration, Chica the I ti f the Hartford Steam Boiler 
go, n.d. Gift of American Association of Re Inspection and Insurance Company Some INDUSTRIAL ARTs INDEX \nnu ilatior 
frigeratior Thrifty Suggestions for Meeting Your Fue Oth, 1918 Purchase 
Emergency Hartford, 1918. Gift of the Hart 
SOILER AND Furnaces CONSIDERED IN THEIR ford Stea B r Inspection and Insurance INDUSTRIAL DEVELOPMENT OF INDIA Nov. 8, 
RELATIONS TO STEAM ENGINEERING. By Wil Con , 1918, Gift of Guaranty Trust Company of 
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